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See How I Train You at Homein Spare Time 
for Good Pay Jobs in RADIO-TELEVISION 


TRAINING pl OPPORTUNITY 

F- YouPracticeBroadcasting 2?! Eton ination tv so, 3 Sn WEEK TRA 
Ne > y et 

© with Equipment | Soma —you'that tis practical to keep Yn trbortant beneht of Redio"Telrreio 


As part of my Communications Course YOUT job while TRAINING tra nining is “the at ‘ tart to cash in 
I send you kits of parts to build the low- right in your own home for better fast. Many 

power Broadcasting Transmitter shown pay and a brighter future. My 64-page train fix neigh! 

at left. You use it to get practical experi- book should convince you that Radio- sets, make 


ence putting this station ‘on the air,”’ to Tele ‘ ‘ ’ 
: levision is truly today’s field of money tar 
perform procedures required of broad- OPPORTUNITY. 


casting station operators. An FCC Com- 

mereial Operator's license can be your vil, Mult er 

ticket to a better job and a bright future TELEVISION KING built with part 

My ope gives = the es you send help wate 

below. See in my book other valuable | _£ ne wee S and rT t trou od ~ eft ho 

equipment you build Radio, even without Television, is bigger YOu build actua 1 ‘ at gives 

and keep. than ever. 115 million home and auto YOU practical experi brings to life 
Radios create steady deniand for service. What you learn fr les 


OU Practice Servicing Hae 2” “xtoxsiom MEN OF ACTION NEEDED 
with Equipment | Send peel i ao Es MAIL COUPON TODAY 


all ‘ians. NOW ADD A t d things of lif 
Nothing takes “q — of PRACTICAL EXPERI- cians. NO ct now to enjoy! x of life, 
ENCE. That's why coe CUPEenS fo Seen ap LSA a TELEVISION. 26 : Get the benefit of my 40 years’ experience 
ING BY DOING. You use kits of parts I million Television |"¥ training men at } ke NRI training 
fermi to Sele oe Soe eee» A homes and the total for as little as $ th. Many NRI 
— —- y growing rapidly. 200 Television stations 


Servicing Course you build the modern , 
receiver shown at right. You ako build on the air and hundreds more under con- 


soon alter the 
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graduates (some tf ’ grammar 


. > r hool educatior ‘ n two weeks © 
an Electronic Multitester which you ean struction. Color Television soon to be a th the r® ; | cost of ning. Fis aa ut 
use to help fix sets while training at reality. Government, Aviation, Police, wabegs Petgy 43 : gy ort ; 
home. Many students make $10, $15 Ship, Micro-wave Relay, Two-way Com- about this tested v ae Saye 
a week extra fixing neighbors’ sets i munications for buses, taxis, trucks, rail- Mail coupon below toda r Actual Les- 
spare time, starting soon after enroll-? aie: ane ing field ee nay 4 son and 64-page Bool OTH FREE 
ing. | send you ial booklets that nes roads are growing helds providing goo ‘ : : ~~ 
show you how to fix sets. Mail coupon jobs for men who know Radio-Tele J. E. SMITH, Pre onal Radio 
for 64-page book and actual Servicing vision. All this adds up te good pay now, Institute, Dept. 51! Vashington 9, 
Lesson, both FREE. “a"..j bright future later for men who qualify. D.C. OUR 40TH 


“Started repairing Radios six ‘Am with WCOC. NRI 
months after enrolling. ~_ course can't be beat, Passed 
Earned $12 to $15 a week, = exam for first class Radio- 
spare time.’’--ADAM - phone license with no trouble 
KRAMLIK, JR., Sumney- ~ ‘Nat all.’’—JESSE W Mr. J. E. SMITH, President, Dept. SDF 

4 @. town, Pennsylvania y ae PARKER, Meridian, Mi ational Radio Institute, Washington 9, D.C 
I've come a long way in “Am with WNBT as vid : e Sample Lesson and 64 
Radio and Television since control engineer on RCA , ill cali. Please write 
graduating. Have my own color project. Owe a lot 
business on Main Street.’ my succes: your 
JOKE TRAVERS, Asbury books.’’ WARRI 
Park, New Jersey. DEEM, Malverne, N. Y Stren 
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ADVANCE! Raise your earning power-—learn 


RADIO-TELEVISION - ELECTRONICS 
by SHOP-METHOD 
HOME TRAINING cn 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We’ll show you how you can 


do the same! Early in your training, you receive “Spare- 


time Work” Lessons which will enable you to earn extra 


money servicing neighbors’ and friends’ Radio and Tele- 


vision receivers, appliances, etc. 


T.R.F. ee Send today for 


Signal Generator - Audio Oscillator 
National Schools Training is All-Embracing 


National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 


radios are being sold daily—more than ever before. Tele- 


vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 


qualifies you in all fields. Read this partial list of opportu- 


nities for trained technicians: 
Business of Your Own « Broadcasting 
Radio Manufacturing, Sales, Service * Telecasting 
Television Manufacturing, Sales, Service 
Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Companies, Engineering Firms 
Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast ‘eines lab- 
oratories and classrooms! 
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You also 
receive this 
Multitester 


. Superheterodyne Receiver 


LEARN BY DOING 
You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges. 


FREE! RADIO-TV BOOK 
AND SAMPLE LESSON! 


National Schools’ new, 
illustrated Book of Oppor- 

tunity in Radio-Television- 

Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 

answer by return 

airmail. 





APPROVED FOR 
VETERANS 
AND 
NON-VETERANS 


Check coupon below 


Both 

Resident and 
Home Study 
Courses Offered! 


NATIONAL SCHOOLS 


TECHNICAL TRADE TRAINING SINCE (905 

Los Angeles 37, California © Chicago WwW. Polk 
Street. in Canada: 811 West Hastings Street, Var 
couver, B. C 
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NATIONAL SCHOOLS, Dept 
4000 S. Figueroa Street 123 
Los Angeles 37, Calif ad Chic 
Send rree Radio-TV | 
obligation, no 


RG-45 
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NAME 
ADDRE 
CITY 


Check here if interested 
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Give Date 
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NEW AM RADIO TRANSMITTER, positive layer is to ex; 
known as the Ampliphase and devel slowly with an even fine 
oped by RCA, represents a significant watching a meter fo 
advance in AM transmitter design. It that the nature of the 
requires half the space of comparable changed 
broadcast equipment and will reduce Transistors for resea 
operating costs by 50% The unit will highly precise, Dr. Walla 
be available to radio broadcasters late The careful process 
this year the positive layer, 
Producing 50 kw the 1aximum connection must be atta 
power type transmitter usé phase tremely fatiguing, and 
modulation principles to produce stand turn out a large percentag 
ard broadcast amplitude modulation sistors that must be reject: 
Its circuitry permits two phase-mod The automatic device 
gold wire (to be used 
connection) to travel alor 


ulated amplifiers to produce a combined 
power equal to the output of much 


larger AM transmitters of the junction transist« 
1/20,006 inch. The macl 


the positive layer and 
t The ‘ 
must be able to generate about 35 kw width Then—on a 
the NEW of audi ais ep lip} welds the wire to the ex 
) t t { ” ie ¢ ) ) i : . "re 
) po } mpipnase ran the I he other 


» layer e! 
mitter makes it possible to produce the : 


To produce 50 kw of modulated sig 
nal, a conventional AM transmitter 


1 “i . . wire is then connected t 
same signal with only a few watts of : 
base lead of the transist« 
audio power ; 
Bs If the transistor is t 
rhe Ampliphase circuit has been used _ tetrode type (the macl 


successfully in foreign equipment and signed especially for ie] 
is particularly advantageous for high the unit is flipped ave 
power transmitters operating at 50 kw base terminal is attached 


and above side of the p layer 


Another value-leader in the <a ; 
Oo vlete line at wive ot etrode thus produced 
Se ade tan eons ie TRANSISTOR MANUFACTURE by three electrical check 
crystal microphones! Com automatic means is foreshadowed by its most important characte 
bines E-V quality features an experimental machine that carries whole process can be perf 
with handsome new slim de- out a series of 15 steps in making than a minute 

sign—for attractive and transistors. The equipment was demon 

effective use in public ad- strated recently at the Bell Telephone [LIFE EXPECTANCY 0: 
dress, home tape recording Laboratories by R. L. Wallace and 
and communications, Fre- R. P. Riesez, who originated and devel 
quency response is smooth, oped the equipment 

peak-free 70-8000 cps. High 
output level. Omnidirec- 
tional polar pattern, Can be 


vision receivers mad 
circuits was estimated 
10 years by D. E. Yost 
In an n-p-n transistor there is a symposium on printed 
narrow layer of positive type germa University of Pennsylvar 
used in upright or angle posi nium sandwiched between two pieces the survey also disclose 
tion. Hi-Z. Moisture-sealed of negative type The whole forms a migration, at one time 


“4 B i ° | to 2 on vite on | ‘ 
crystal. Pressure cast case fine wire, and the only way to find the (Continued on pe 


finished in rich Satin Chro- 
mium ,”-27 thread stand 
coupler, Size 1°” x 6%” 
including swivel mount. 
18 ft. cable. Net wt. 11 oz. 


Model 926. List Price $24.50 


Ask your E-V Distributor or 
write for Condensed Catalog 119 


Completed tr 
NO FINER CHOICE THAN : ' sistor shown 
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All Electronic Parts 
YOURS TO KEEP! 


300 


a practical projects 
as on THESE 
PA R 7, Seve 


MAULTIMETER 


RADIO-ELECTRONICS Now ...at home in spare time you can get BOTH the very 
training and subsequent Employment Service you need to help you start earning real money in 
America’s thrilling, multi-billion dollar opportunity field of Television-Radio- Electronics. New 
that Television is coming to almost every community, here is a chance of a lifetime te prepare 
to cash in on one of Television's great expansions 


D.T.1.'s amazingly practical home method enables you to set up your own HOME LABORA. 
TORY. You get many Electronic parts which you mount on individual bases with spring clip 
connectors. Tops for experimenting! Add or remove parts in a jiffy. No wasted hours of 

soldering and unsoldering for each project. You spend minimum time to get moximum 
knowledge of important circuits that really work. In fact, you get exactly the same type of 
basic i:uining equipment used in our Chicago training laboratery—ene of the nation's 
finest. 


Build and KEEP This VALUABLE TEST EQUIPMENT 
Your home laboratory projects also include building and keeping @ versatile 5 inch 
Oscilloscope and precision Jewel Bearing Multi-Meter. These quality commercial test 
instruments help you EARN WHILE YOU LEARN and will prove mighty valuable, 
ie should you later decide to start your own full time TV-Radio service business. You 
Build and keep this BIG DTI also build and keep @ quality 21 inch TV SET 


Engineered TV set—easily HAMA p.1.1. Provides EVERYTHING YOU NEED to master TELEVISION 


converted to U.H.F. (DTI offers ? In addition te your home laboratory and easy-to-read lessons, you even use 


: HOME MOVIES—oa wonderfully effective and exclusive D.T.1. training 
another home training, but advantage. You watch hidden actions see electrons on the 


march. important fundamentals ... become “movie 
clear,” helping you learn faster... easier... better 
Full time Residential training in 0D.T.!.'s great 
Chicage laboratories also available. MAIL COU. 
PON TODAY for all facts. (if subject to Military 7 

Service, you'll espe f ra ; 

ways cially welcome the E 
information we heave 

TO for you.) - « 
D.T 1.’s Training ~ HOME MOVIES 


= oth oe EARN Y “ ovailable in Canada ‘ 
emer, =| MONE mail COUPON TODAY! 


TELEVISION TRAINING CENTERS’’ 
DEVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RE-4-4 
{ would like your valuable information-packed publication 


Pee | showing how | can get started toward a good job or my own 
Pee ot PHTT t+ Bi business in Television-Radio-Electronics 


DEVRY TECHNICAL INSTITUTE 


Nome 


Street__ 


DEFOREST’S TRAINING, INC. 


HICAGO 4 ILLING 


City 
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A SPECIAL GROUP OF TUBES 
THAT GIVE YOU MANY 
ADVANTAGES AT NO EXTRA COST 


For example Raytheon 6SN7GTB 
has these advantages: 





@ Bumper point micas top and bottom — 
mount is held rigid in bulb to reduce vi- 
bration and microphonics. 


© Slot in micas to reduce leakage between 
sections. 


© Cathode pinched above top mica for 
tighter mica cathode fit — lower micro- 
phonic level. 


@ Short strong leads support mount at 
several points. 


© All plate tabs pinched or welded above 
top mica and below bottom mica to 
strengthen mount. 


O Improved grid design for sharper cut off. 


@ High conductivity grid winding wire to 
eliminate grid emission. 


O Short leads — direct to pins. 





© Strict control of plate diameters (Geom- 
etry) for uniform characteristics. 


® Shorter over all length to improve rigidity. 


The lessons learned in structural strength of 
tubes while developing ‘‘rugged"’ types; the 
vast warehouse of knowledge about how to 
make tubes reliable gathered while develop- 
ing and producing RELIABLE tubes; the 
revolutionary new thinking and pioneering 
resulting from the development of the rigid, 
straight lead Raytheon BANTAL Tubes; the 
boundless skill, know-how and craftsmanship 
gathered while designing and producing 
more than 250 million receiving tubes, mil- 
lions of special purpose and picture tubes, 
and millions of semiconductor products; all 
this experience, gathered through more than 
40 years, makes the new Raytheon 6SN7GTB 
and other tubes in this series — the finest 
Raytheon Receiving Tubes that we've ever 
produced, 





They're Right. . . for Sound and Sight... 
Always New ... and Right for You. 


RAYTHEON) 


RAYTHEON MANUFACTURING COMPANY 





RAYTHEON MAKES ALL THESE; 
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Let me send you FREE 
the entire story 


Just All out the coupon and mail it. 
1 will send you, free of charge, a 
copy of “How to Pass FCC License 
Exams.”’ plus a sample FCC-type 
Lesson, and the amazing new book- 
fet, “‘Money-Making FCC License 
information.” 


COMMERCIAL 
Radio. Operator 


Tells where to apply 
and take FCC exami 
nations, location of 
CARL E. SMITH, E.E. examining office, scope 
President ; * of knowledge required 
approved way to pre- 
§ can train you to pass your FCC pare for FCC exami 
License Exams in a minimum of nations, positive meth- 
wae if you've had any panetiess od of checking your 
radio experience — amateur, Army, 
Navy. calle servicing, or other My knowledge before tak 
time-proved plan can heip put you, ing the examination, 
too, on the road to success 


“a Our Amazingly Effective 


GUARANTEE 
your TO TRAIN AND COACH YOU AT HOME IN 
ass 


License SPARE TIME UNTIL YOU GET JOB-FINDING SERVICE 


i 
Commerier completing Helps CIRE Students Get Better Jobs 
exam * aran- . : 
our course, — Here are a few recent examples of Job-Finding results 
c 1 

tee to con BROADCASTING 

‘ ’ “Your ‘Chief Engineer's Bulleti is a grand way of » employment for your 

jet ' ' ’ y ’ Gs ha been on 


nent @ graduates who have obtained thei ‘ 
until you * “ if you have had any practical experience— me _ i have vonsnee, same or better: tre mw five e tates, and 
obtain your Amateur, Army, Navy, radio repair, or ° a ae J — 
cial license. experimenting CIVIL SERVICE 

“| have obtained a position at Wright.Patter *, Dayton, Ohio, as 
Junior Electronic Equipment Repairma The € y t Application you pre- 


pared tor me had a lot to do with my tandi t eo F 
An Asoreved Chartes f Loon i . ayton 6, Olle 


AIRLINES 
Due to your job.f have been getting 
many offers from all ov : ave taken a job 
with Capital Airtine Rad Mechanic 
Harry Clare, 4 rex v Chteaeo, 1 


If you fail to P' 


Employers 
make 


JOB OFFERS Like These 
to Our Graduates Every Month \. 


Airline from nationally-known even from nationally-known STS. as proof of your chanical ability 
irlines: monufacturer: 
‘Radio Operators and Radio Mer ? e have a very great nee 
weeded for ou ompany. Verlod vaur 
crease with opportunity for advancen 
position include many ompany s a ( would appreciate an 
wh as paid vacation free uht elpt geestions that you may le 
allowance and group insurance t 





zc 


— _ ——— 


ZYemrIsFCo° 
roe *S 





for radilo-electronte 


These are just a few examples of the job offers that come to our office periodic ally, 
Some licensed radioman filled each of these jobs . . . it might have been you! 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED MAIL COUPON NOW 
IN A FEW HOURS OF STUDY WITH OUR COACHING 4 CLEVELAND INSTITUTE OF RADIO ELECTRONICS 


Desk RE-75, 4900 Euclid Bide Cleveland 3, Ohio 


AT HOME IN SPARE TIME (Address to Desk N ‘ void delay) 


Name and Address License Time 
Harry G. Frame, Box 429, Charleston, W. Va 2nd Class 13 Weeks 
Charles Ellis, Box 449, Charlies City, lowa Ist Class 28 Weeks 
Omar Bibbs, 1320 E. 27th St., Kansas City, Mo Ist Class 34 Weeks 
Kenneth Rue, Dresser, Wisconsin 2nd Class 20 Weeks WAME 
B. L. Jordan, Seattle, Washington Ist Class 20 Weeks 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS ia 


CARL E T E Consulting Eapinoes Pr FOR PROMPT 
Desk 7 see Euclid Bidg, Cleveiand 3. Oh Special tuition + 


ADDRESS 
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tality Fedlnes 
TUNG-SOL 


PICTURE TUBES 


Gem made of best grade non-magnetic 
steel, 

Glass bead type assembly is stronger 
both mechanically and electrically —gives 
greater protection against electrical leak- 
age 


Rolled edges in gun minimize corona. 


Custom built stem with greater spacing 
between leads assures minimum leakage 


low resistance of outside conductive 
coating minimizes radiation of horizontal 
oscillator sweep frequency 


Double cathode tab provides double 
protection against cathode circuit failure 


Selected screen composition resists burn- 
ing (X pattern) 


Rigid control of internal conductive coat- 


ing provides utmost service reliability 


Designed for use with single or double 


field ion trap designs 


@ construction of parts assures 
better alignment 


Maximum dispersion of screen coating 


assures uniform screen distribution 


Tung-Sel makes All-Glass Sealed Beam 
Lamps, Miniature Lamps, Signal Flashers, 
Picture Tubes, Radio, TV and Special Pur- 
posé Electron Tubes and Semiconductor 
Products 


TUNG-SOL ELECTRIC INC, Newark 4, 
N. J. Sales Offices: Atlanta, Chicago 
Columbus, Culver City (Los Angeles), 
Dallas, Denver, Detroit, Newark, Seattle 


TUNG-SOL 


RADIO AND TV TUBES 


You Can Build a Reputation On Tung-Sol Quality | 
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AMERICA-EUROPE TV LINK 
way of a television 
not far fetched. 
details of the 
telephone cable 
and Scotland, 
General 


by 
ubmarine cable i 
In a paper de 
proposed tran 
between 


cribing 
Atlanth 
Newfoundland 
presented at the Winter 
Meeting of the American 
Institute of Electrical Engineers, sev 
eral internationally known engineers 
brought up the possibility of America 
and Europe exchanging television pro- 
grams in the future. 

They stated, “A trans 
marine cable is a 
worthy of study 
means to dismissed as impractical 
of eventual attainment. The transi 
looms as a development which has the 
potentialities for making possible long 
deep-water submarine cables with much 
greater communication 
can be realized with 
ing thermionic tubes.’ 

It is expected that 1956 
completion of the first 
telephone connection 
cable. 


TV SERVICE MONTH, «a 
promotion campaign, 1s 

sored by G-E. It will 
19 to May 1 and feature a $ 
($10,000 first prize) cash prize contest 
Mr. J. M 

G-E’s Tube 


Atlanti« 
long-range 


ub- 
goal 
serious and by no 
be 


tor 


capacity than 
repeaters employ 
the 
Atlanti 


ubmarine 


will see 
tran 
Via 


nationwide 
being pon 


April 


25.000 


run from 


Lang, general manager of 
Department, i: 
the plan that the 
TV Service Month will be 
through every possible channel to 
attention the 
friend neighbor 
direct action in 
repairs. 
The progr 
publication in 
directory of the 


announcing 


said concept of 


on service dealet 


and and to eall for 


ordering long-put-off 


kicked off by 


f 


magazine Oo! a 


will be 
Look 
thousands of ser, 
who handle G-E tube \ 
Month emblem that 
dealer’s shop as a headquarte: 
for the $25,000 jingle 
the many promotional aid 
a talking posteard 
can play on their 


am 


r\ 


rdentifie 


dealers 
Service 
each 
contest 1! one of 
Another 1 
which cust 


phonog t aph 


LONG - DISTANCE WAVEGUIDE, 
a new and radically different 
for transmitting televisjon 
phone conversations 
tances, has been 
experiments Bell Telephone Labor 
Bell scientists believe the 
waveguide may someday simultaneously 
earry tens of thousands of « 
country telephone conversations 
with hundreds of television 

The waveguide is made 


medium 
and tel 
over long di 


used successfully in 
by 
atories. new 
ross 
along 
programs. 
of hollow 


tubing (see photo) 


inches in 


approxi! 
diameter. The tubing 
thin copper wv 
coiled—like a _ sy] 

and wrapped insi 
which holds 
The tube 


tructed of a 
tightly 
pressure 
outer coating 


wire in place 


Bell Labs new long distance waveguide 
traight and 
corners 
Aithough thi 
markedly 


can carry signa 
new form 

different f 
ern cable or radio relay systen 
in the experimental 
long-distance 
pipe 500 feet long. Enginee 
signals back and forth in the 
distances of 40 miles. They 

that in comparison the san 
could have traveled only 12 
a coaxial with the 
trength. 

The new transmission system 
frequency 
does not have a 
frequency 


mission, 


stave, 


test was made ir 


cabie sam 


in a range so hig! 

name. The supe 
to 
the carrier frequency for the ne 
90,000 


range poes OO 


guide is about me 


difference betweer 
the 


previous 


A major 
mission through 
and through 
the higher the frequency in th 
guide, the less the loss through 
This is exactly the rev 
forms of transmission 


new uM 
system 


ation 
othe: 


FACSIMILE playing importar 
revolutionary type of t 
reservation center at the Pen: 
Railroad’s Thirtieth Street 

Philadelphia. When ordering 

the ticket 
printed coupon showing date 
of departure, 
modation and 
this 


new 


tion, seller select 


place destinatior 
number He 
high-speed 

immediately re} 


car 
coupon in a 
machine which 
a Pullman or reserved seat coa 


The 


direct 


new setup also p 
facsimile transmission 
served space tickets into office 
scribers in the Philadelphia 
order form is transmitted by 
from the subscriber’s office to th 
office, and the ticket 
diately transmitted to a subscribe: 


ordered i 
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1955 ALLIED 


~308-PAGE CATALOG 


the only COMPLETE catalog 
for everything in TV,. Radio 
and Industrial Electronics 


Worlds Cangeat: Stock 


@ All TV and Radio Parts 

e All Electron Tube Types 

@ Test and Lab Instruments 
@ High Fidelity Equipment 

e Custom TV Chassis 

e AM, FM Receiving Equipment 
e@ Recorders and Suppliers 

e P.A. Systems, Accessories 
e Amateur Station Gear 

@ Builders’ Kits, Supplies 

© Equipment for Industry 


ultra-modern facilities for the 
FASTEST SERVICE IN ELECTRONIC SUPPLY 


SEND FOR THE LEADING 
ELECTRONIC SUPPLY GUIDE 


HI-Fl SPECIALISTS 
wrk the latest 


Fidelity 


EASY-PAY TERMS 
Use ALLIEL beral Easy keep up 
Poyment Plor niy yy and best ' Higt 

ALLIEL nt on 
eases Ona 


1\-Fi equip 


1955 


-\ BLMIED RADIO 


yoo tm. WwEesTtem & 


ALOG BO. 140 \955 


ie eax 


s vision & lndustrie 


of tverything in Radic Tele 


SEND FOR IT TODAY! 


Get ALLIED’s 19 Cat 
pac ked with the rid 
quality electronic eqt 
money-savin pl 

in High Fidelit 
custom TV cha 
ACcCCeSSOTI1eCS AN 

P. A. systen 

Amate 


and station gea 


supplies; 


electroni« equi 
builders’ kits 
tools, bool 

of quality equ 
buying advantage 
personal help, low 
satisfaction. Get 


Keep it hand 


IT’S VALUE PACKED...SAVE ON 
EVERYTHING IN ELECTRONICS 


- <i, = 7? 


ALLIED RADIO 
world's largest Electronic Supply House 


ALLIED RADIO CORP., Dept. 2-D-5 
100 N. Western Ave Chicago 80, Illinois 


[] Send FREE 308-Pa 
Name 
Address 


City Z 
ee | 
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PIANO CORRECTION 
~~ 7 , Dear Editor: 
| Unfortunately there is an er 
and ALL . Fig. 1 of the Stringles k 
: Piano article (February, 1! 
' shown, the dual pickups are 
end of the reed, whereas they 


° ad 
phonomotor applications are located at points which 


22% of the total reed lengtl 


MODEL DSS tip end, where the second part 
3. speed, 4-pole motor a node. This was stated in the text 
COPPER ee MICARTA 
° ° £5 
On any job, large or small—from a single-speed Tb: , 
nursery phonograph to a super-deluxe “hi-fi TEEL REED 6S 4cPS | 


b} 
MODEL D-10 oe: gai = 
4-pole, shaded pole ACIn- instrument—you'll always be right if you follow 5 


duction type for tape, wire 


or disc recorders the lead of America’s foremost manufacturers and 


Specify GI phonomotors. GI is America’s only - 
complete line—the one source for every phono- 4 
motor need—with quality and dependability aan 

PLAN VIEW OF NEW PICKUP 


MODEL RM4 backed by over half a century of design leadership! rn 


Single speed, 4-pole motor 














ae 


ENLAR ° 


REED 
A later model uses only on 
. . at this same point, in a_ hole 
reed. This dual-opposed pushy 


MODEL $$—3-speed, MODEL DR—2-speed, MODEL AX also neutralizes translation 


Dente auter a-pele eater Single speed, 2-pole motor accidental lateral reed vibratior 
tionally and importantly, it 


the output tone dynamic ran; 
high to iow reed vibration ar 


THE GENERAL INDUSTRIES CO. | he ehabtenter tha alr aon bet 


reed and the pickup head 


DEPARTMENT GE * ELYRIA, OHIO amplitude vibrations. This i de 


— —— slight double curvature of 


OVER 97,000 TECHNICIANS HAVE LEARNED | ancncicaoiaan 


HOW TO GET THE MOST OUT OF for AM side of the reed hole, where t! 
BASIC TEST EQUIPMENT nd FM -TV capacity is concentrated. 


‘Servicing by Signal Substitution’ /, * 


A BEST SELLER FOR OVER 13 YEARSI , 
(NEW, UP-TO-DATE, 14th EDITION) Signa/ 


Morristown, N J 


onty 408 1-TUBE CIRCUIT? 


103 poges Dear Editor: 
The Modern, Simplified, Dynamic Approach to Substinys Invaluable ; 
all Receiver Adjustment & Alignment Problems / 40n formation I wish to exclaim as did Mr 
that will hel, t R ‘ ‘ , ‘ 
®% Nothing complicated to learn you redouble Car Ison (January p om 
% No extra equipment to purchase the value of Clips. On page 166 of your Ja 
® Universal .. . non-obsolescent Previn your basic test j > , lave ¢ 7e “RB ritis} 
® Employs only Basic Test instruments _ Serres equipment a yew have - — Bi 0 
a ~ * tee tube deflection circuit. Thi 
ak for “S.S.8." at your local Radio j . ains j ‘ ‘ 
Parts jobber or remit 40¢ in amall > j contains two tubes it has a 
stamps or coin directly to factory pat The circuit was apparent 
APPA , 
70 ny eg Bt T “stiaaate pe doned years ago by I . & et mal 
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An Invitation... 


To men who want to “go places” 
in TV SERVICING 


Find out about this NEW. 
ALL-PRACTICE WAY 


of becoming a Professional 
TV SERVICEMAN 


If you have some Radio or Television 
experience, or if you know basic Radio- 
Television principles but lack experience 

NRI's new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
booklet describing this training in detail. 


Learn-by-Doing ‘‘All the Way’”’ 
This is 100% learn-by-doing, practical 
training. We supply all components, all 
tubes, including a 17-inch picture tube, and 
comprehensive manuals covering a_ thor- 
ough program of practice. You learn how 
experts diagnose TV defects quickly. You 
see how various defects affect receiver per 
formance — picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits 
You get practice recognizing, isolating, and 
fixing innumerable troubles. 

You get actual experience aligning TV 
receivers, diagnosing the causes of com- 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining 
maximum brightness and definition by 
properly adjusting the ion trap and center- 
ing magnets, etc. There isn’t room on this 
or even several pages of this magazine to 
list all the servicing experience you get. 


UHF & COLOR TV Making New Boom 


Installing front-end channel selector strips 
in modern UHF-VHF Television receivers 
and learning UHF servicing problems and 
their solution is part of the practice you get. 
To cash in on the coming color TV boom 
you'll need the kind of foundation in know!l- 
edge and experience this training gives. 


Get Details of New Course Free 
Once again—if you want to go places in TV 
servicing, we invite you to find out what 
you get, what you practice, what you learn 
from NRI’s new course in Professional 
Television Servicing. See pictures of equip- 
ment supplied, read what you practice. 
Judge for yourself whether this training 
will further your ambition to reach the top 
in TV servicing. We believe it will. We 
believe many of tomorrow’s top TV serv- 
icemen will be graduates of this training. 
Mailing the coupon involves no obligation, 
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Train at home easily, quickly, for TV's top servicing jobs. NRI’s 
Professional Television Servicing course includes a 17-inch picture 
tube and all other tubes and components to build a complete TV 
Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 
training, including all equipment, available now for a low intro- 
ductory price—under $200 on easy terms. 


National Radio Institute, Dept. 5DFI 
16th and U Sts., N.W., Washington 9, D. C, 


Please send my FREE copy of “How t 
in T'V Servicing.”’ I understand no saleaman 





WHO’S THE ONE YOU TALK TO 


its a 


AND WOMEN BUY 





A Crossley, Incorporated survey shows 
that this Seal influences 53% of all women 
in their purchases of everything from 
raisins to refrigerators... 

and... CBS TUBES have the Good 
Housekeeping Guaranty Seal! When you 


S0O-0-0-0 


ADVERTISES 


CBS is the first and only tube manufac- 


turer to address its advertising to women. 














| 


CBS tubes will be con- 
sistently advertised 
throughout the year in 
Good Housekeeping and 
Life, reaching 17,171,419 
readers every time an ad- 
vertisement appears! 


CBS-HYTRON Main Office: Danvers, Massachusetts * A DIVISION OF CBS . .. THE COLUMBIA BROADCASTING SYSTEM, INC. 
A member of the CBS family: CBS Rodio . CBS Television . Columbia Records ° CBS Laboratories 
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ON MOST SERVICE CALLS ? 





... BY THIS SEAL Kp Sern ory 


a a | $" Guaranteed by @ 
stall CBS tubes you leave no question in 
your customer’s mind about the quality of Good Housekeeping 


the tubes you supply. Keep your customers 
happy with CBS tubes, the tubes with 





the Good Housekeeping Guaranty Seal on 


the carton. 


.. CBS 


TO WOMEN 


And it's women you talk to on most service 





calls, 
Quality products through ADVANCED-ENGINEERING 


CASH IN WITH THIS NEW 
CBS-HYTRON, Danvers, Mass 
Please rush me the new CBS TUBE SALES PROM 
CBS T uU Fs E PA-70, containing 


Three Truck Posters 2. Metal Frame 
Window Display with three-dir 


SALES PROMOTION KIT! | cow etircitons 


| enclose $2.00 to cover the cost of this kit 


Ask your distributor for special offer, or mail coupon 
loday. 


CBS-Columbia ¢ CBS International «¢ and CBS-Hytron 
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| CORRESPONDENCE (Continued) 
| turers. Refer to Photofact le 
around 1949 or look up an i 
MA ANN '‘@) U N  & E S diagram. They really had a one 
CHARLES SAMUI 
. ) oungear ille, Pa, 


(Combination horizontal 
and output stages using 
purpose tube have been used by 
manufacturers in a few mode 
practice was not widely adopt« 
the number of sets using one-t 
zontal deflection circuits i 
| that many technicians have 
or heard of them. The one-tul 
Big brother to the famous “Largo 8” horizontal deflection crew 
scribed not because we felt tl 
‘dues previously unheard of but be 
believe it is rare and unusua 
We still consider the cir 
tuber because the 6CD6-G w 
| with the damper removed 
circuit. If you want to see a 
oscillator and output circuit 
a damper, take a look at the 
the Muntz M-158 or M-159 
The output tube, called the 
| output and oscillator, is fe 
from the output of the syn¢ 
—Editor) 


CLARIFYING THE ISSUE 
Dear Editor 
Some people eem to 
advocate very complex art 
New, complete two-way speaker system — cannot be understood by ar 
with all the time-tested, proven features of the “Largo 8” best trained individuals in 


plus: tronics field. Possibly thi 
the result of reading the ¢ 
| 


¢ More powerful Super Royal 12” Speaker | ence column, December, 
Prior to October, Mr. D 

a f of the articles | questione: 

e Full 20-watt power-handling capacity me of advocating involved 


e New, larger, back-loaded horn enclosure 


‘ 


¢ Smooth peak-free response . . . 30 to 16,000 cycles — om sean o 
$s language is < 1e 
, in the December column 
Combined with: ¢ Scientifically matched 32KTR Super Please allow me to quot 
Tweeter e Slanted speaker panel for proper sound focusing letter that I sent Mr. Dort 
@ High-frequency balance control e Horn loading of back 3, 1954, a date considera! 
wave thru unique cabinet base. The Largo 12 is precision your December issue. “You I 
constructed of beautiful %’ Mahogany or Korina the point of my letters. I 
Blonde cabinet woods. Impedance, 8 ohms ; oe gee of overly simplify 
catalina! * wn fof mm dyer 
149.50 ; snag ge 





I realize as well as you that 
ity of readers of Rapto-] 
* do not have the technical to 


The largo 12 is available under the exclusive Permoflux insured Home stand all the math and 
Trial Plan (HTP Try it in the comfort and quiet of your own home for that could accompany an a 


iA 


Audiophile NET 


15 days—with your own records and associated equipment. For a limited | accusing you of leading the 
time only, each HTP participant will receive—absolutely FREE—the new a wrong conception of 
Permoflux “Maestro” speaker-Headset Control Box ($10.00 value). Also points you discuss. An 


available under HTP: the Diminuvette ($49.50); the Largo 8 $99.75 
equations and statement 
* in my letters are for ye 


Only Permofiux gives you all the features you should have in a 2 that you can see your 
way high-fidelity speaker system. See and hear the Largo 12 and strated, as I do not fee 
other Permoflux systems at your hi-fi dealer today. Also ask him inclined to believe me if | 
about HTP—or write you that you are wrongs 
thing to simplify and 
to tell an untruth. And 
the readers’ without 
‘2/Um understanding and bac 
CORPORATION should be protected from 
of an author starting 


Dept.D, 4912 West Grand Avenue «¢ Chicago 39, Illinois path of misconception 


West Coast Plant * 4101 San Fernando Road * Glendale 4, California Witt 
Canadian Licensee * Campbell Manufacturing Co., Ltd., Toronto, Canada 





East Lansing, Mich. 
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Get this FREE Booklet Today) 


LOADED WITH CAREER-BUILDING FACTS —IT CAN 
LEAD YOU TO A BIGGER JOB, BETTER PAY, SECURITY 
AND SUCCESS IN RADIO — TV — ELECTRONICS 


““YOUR FUTURE 


%* BROADCASTING 
* MANUFACTURING 
* SERVICING 


IN THE NEW 
contains a proved plan for 


WORLD OF ELECTRONICS’ — 
your successful career in: 

* TELEVISION 

* COMMUNICATIONS 

% AERONAUTICAL ELECTRONICS 


* ARMY, NAVY, AIR FORCE, COAST GUARD ELECTRONICS 





A PROVED CAREER-PREPARATION 
PLAN THAT WORKS! 


his free book has brought 
home to thousands of men just like you! 
They are now enjoying responsible jobs, 
good pay and the good things of life. Soe 
can you! In less time than you think! 
We tell you how you can carve out a 
bigger better-paying job. Our proved career- 
preparation plan works because it was 
written by authorities who know exactly 
what the varied electronic industries want, 
need and expect from you! 


ELECTRONICS’ FUTURE CAN BE 
YOUR FUTURE 


You can't keep up with the tremendous 
changes in the electronic industries. What's 
predicted for next year becomes outdated 
in a few months! All phases of the elee 
tronic industries are experiencing phenom- 


success 


enal growth. There are thousands of career 
openings, big ones. Industry can't find 
enough trained manpower to fill them—in 
manufacturing, testing, servicing, broad- 
casting and telecasting. 


TAKE TV FOR EXAMPLE! 


Four hundred and six stations are on 


the air! Many more are building or in 


CAPITOL RADIO 


ENGINEERING 
INSTITUTE 


Accredited Technical Institute Curricula 


Founded in 1927. 
3224 — | 6th Street, N.W 
Washington 10, D.C. 


CRE! also offers resident instruc- 
tion: at the some high technical 
level, day or night, in Washington, 
D.C. New closses start frequently 
during the year. If this type of in- 
struction meets your requirements, 
check the coupon for Residence 
School catalog. Qualified residence 
graduates may eorn the degree of 
Associate in Applied Science. 


INFORMATION FOR VETERANS 

1f you were discharged after 
June 27, 1950—Jet the new Gl. 
Bill of Rights help you obtain resi- 
dent instruction. Check the coupon 
for full information. 
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the plans stage 32,859,915 sets are in use 
Color TV is just starting to really come 
alive! This same phenomenal growth pix 
ture is repeated in every phase of business 
employing electronics — crime prevention 
aeronautics, fire-fighting, communications 
to name bit a few. CREI has the plan to 
keep you moving upward, to help you as 
sume your rightful place! 


CRE! GRADS ARE IN DEMAND! 


The big companies know CREI men have 
what it takes! CREI grads are at work in 
America’s biggest corporations, in positions 
ranging from technicians to enginters to 
top management. Companies such as United 
Air Lines, Canadian Broadcasting Corpor 
ation, Trans-Canada Airlines, Sears-Roe 


Act Now! 


TAKE THAT FIRST BIG STEP! 
NO OBLIGATION 


Division 
In and 
ire now 
their own 
f 
eau ha: 
men than 


can presen 


CREI GRADS EASILY PASS FCC EXAMS! 

! f CREI 
our pres 
mployer, 

eed to 


ACT NOW! TAKE THAT FIRST BIG STEP! 
Fill out I When 


THOUSANDS LIKE YOU HAVE SUCCEEDED WITH CREI'S PLAN! “CRE! TRAINING IS BEST” 


CREI wu 


CAPITOL RADIO ENGINEERING INSTITUTE 


Dept. 144-B, 3224 16th St 


N Ww. W ashingte r 


FREE 


+ "Your Future in the New World of Electronics 


i CREI 


7 


CHECK } 
FIELD OF 
conan} 


INTEREST 


[ To help us answer your re- 
) ( 
quest intelliger 


the followir ; 


tly, please give 


nformation 
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12 different models 


Extra “sleeve” 
on element provides 
400% greater strength 


where it is needed most. 






y 
The first and only full line 


of conical antennas completely 









No hardware, 
no tools, no tightening — 
pops open, 

ready for the mast! 










cal 










Bracket of straight- barr 


eflecton, 


MAVERICK 340" 


10 different models 
. — _ — ¢ Ie > 
Wo Be) 
Features . m fi 


<< NOTHLOK ~S ea 


Clamp Plate o7~ 


Elements can’t turn NON-ASSEMBLED * 
or twist loose! 








“ 
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Si alti This quality line carries the lowest 

until now, has been price-tags ever seen on conical antennas! 
available only in much 

higher-priced models. e Installs in a mafter of minutes. © Most popular conical arrangements. 


¢ Finest materials; durable, rugged construction 
"Extra Preassembly Feature! 


On all models with straight-bar reflectors, 
CHANNEL MASTER CORP. the reflector element is completely preassembled for 
FLLEMVILLE, MW. Y. snap-opeliidiliion! 


Sep’ 


WORLD'S LARGEST MANUFACTURER OF TELEVISION ANTENNAS Write for complete technical literature Copyright Channel Master Ce 





your KEY 


Yo EXCELLENCE ow metal-cased 


OTD cox» MULTIMETERS 


P yf _ ? | . 
an instrument |) Q Tr gh, Me in a case 
’ 7 Tr f ia 
“v, ¢ : “ la | 
. d x 
of SuAc tft, >>e that 


Neri 


GO oe 2g Higaond 


PERMANENT Cima = 20 0.020 MM WONT 
ACCURACY 1 BREAK 


ocV 





oc 


7 ine 
\, 


TRANS , Ha 


POCKET SIZE WITH A 47,” LENGTH SCALE 


AC CURRENT RANGES 


WE LEAVE IT TO YOU SEPARATE RANGE & FUNCTION SWITCHES 
WOULD YOU BUY A PLASTIC-CASED WRIST WATCH... 7 


if you could buy the finest movement in a magnetically 
shielded metal case? 


Phaostron, world famous manufacturer of ENVIRON- 
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili- 
tary and Industrial uses introduces a new concept in 
Multimeters. This magnetically shielded, metal-cased 
"555" compares with plastic-cased multimeters as a 
fine watch in a precious metal case would compare with 
a plastic wrist watch. 


The shielded, shatterproof and anti-magnetic case in- — GENUINE LEATHER CARRYING CASE 
sures continued accuracy and integrity of this instru- oy te $5.95 
ment for years to come. ; : 


COLOR CODED SCALES ARE RED, GREEN, BLUE & BLACK 
ACCURACY 3% DC, 4% AC 


Phaostron ‘'555"' Multimeter incorporates more ranges, 
including AC current, greater visibility, simplified and v , 
functional controls and the greatest value offered to : WSS, y a 
Sate. PANEL MOUNTING ADAPTER $1.50 <& j . 
See the Phaostron ‘'555"', note its many outstanding * 
features, its beautiful satin chrome case, its compact- 


ness and light weight, and you will know why "555" MULTIMETER 
complete with probes and batteries 
“YOU CANNOT BUY BETTER’’ eo at your PARTS DISTRIBUTOR 


Manufactured by PHAOSTRON COMPANY e 151 Pasadena Avenue ¢ South Pasadena, Calif., U.S.A. 
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FIRST HOME STUDY COURSE 
IN COLOR TV SERVICING 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 
through the combined efforts of instructors of RCA Institutes, 
engineers of RCA Laboratories, and training specialists of 
RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 

Because of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 
servicing. Color TV ing will open the door to the big 


opportunity you’ve always hoped for. Find out how easy it 
is to cash in on Color TV. Mail coupon today. 


SEND FOR FREE BOOKLET 
Mail coupon in envelope or paste on 
postal card. Check course you are inter- 


ested in. We will send you a booklet thet 
gives you complete information. No sales- 


RA 


“> 


RCA INSTITUTES, INC. 


& SERVICE OF RADIO CORPORATION of AMERICA 
| $80 WEST FOURTH STREET, NEW YORK 14, N.Y. 


(x lor 
ele. ision 









Home Study Courses in 


TELEVISION SERVICIN 


offered by 


CA INSTITUTE: 


Study Television Servicing —from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 
thoroughly trains you in the “why” as well as the “how’’ 
of servicing television receivers. 











HOME STUDY COURSE IN 
BLACK-AND-WHITE TV SERVICING 


Thousands of men in the radio-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own—servicing television 
receivers. You can do this too. 


This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black-and-white television. 


As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, easy-to-under- 
stand lessons help you to quickly become a qualified TV 
serviceman. 


There are ample opportunities in TV, for radio servicemen 
who have expert training. Mail coupon today. Start on the 
road to success in T'V Servicing. 


MAIL COUPON NOW 











RCA INSTITUTES, INC. 
Home Study Dept. RE-4-55 
350 West Fourth Street, New York 14, N. Y, 


Without obligation on my part, please send me 
copy of booklet on 











(please print): 




















AMAZING PHILCO 
SUPER-ALUMINIZED 








SUPER 
ALUMINIZED SCREEN 


PRECISION FOCUS 
ELECTRON GUN 


PRE-SELECTED FOR 
HIGHEST PERFORMANCE 


PHILCO * 
StarBright 20/20) mork... it's your 
J gvarantee of Philco Quolity! 


These top features assure Philco StarBright dealers of top sales . . . 
top profits in picture tube replacements. They mean sharpness, clarity, 
detail and over-all performance that give “You are There’’ realism. 

Right in your neighborhood there are hundreds of TV set owners 
who want the new, fresh, vital picture that only a Philco StarBrighe 


20/20 can provide. Now is the time to sell them .. . and the Philco 


7-9 StarBright 20/20 can be installed in practically any make TV 


:” PHILCO TUBES *— Your customers want a quality picture—they know Philco— 

improvetTnHe =~ famous for quality the world over. Put the two together and you've 

PERFORMANCE OF 
ANY TY OR 

* RADIO RECEIVER * + today for complete details on this money making program. 


started sales and profits rolling your way. Call your Philco Distriburor 













—Star Bright 20/20 
PICTURE TUBE 




















~ lie) 
Star Bright 20/20 


Backed by Powerful Profit Producing Promotion St weTURE Tune 





Eye-catching, colorful store and cirect mail pieces bring home 





the advantages of Philco StarBright 20/20—fast—for quick con- 
sumer action. Put this material co work for you. 









PILLS 


— fw me NEW 1955 PHILCO = |_-—& 


SHARE ~-PROFIT 


OPPORTUNITY! 


Service Dealers everywhere are going to make more money with 











Philco this year. Bonus dollars and profits are yours with no 
additional effort through one of Philco’s greatest promotions. 


Call your Philco Distributor at once for complete details. 


PHILCO CORPORATION 
ACCESSORY DIVISION 
“A” AND ALLEGHENY AVE,, PHILA. 34, PA. 


Tuning in for radio transmission. Each item 
of equipment is not much bigger than a suitcase 


A leapfrog telephone system 
for the Armed Forces ! 


A new communications system, which takes to the air when water or 
rough terrain prevents the stringing of wires, has been developed for the 
U.S. Signal Corps by Bell Tele phone Laboratories 


Ihe system uses cable and radio relay interchangeably over a 1000 
mile range. It is casily portable, unaffected by climate, and rugged enough 
for global use I welve voices travel at once over a paw of wires o1 radio 


wave is Clearly and naturally as over the regular telephone system 


his is the first time a completely integrated wire and radio system 
of this large a channel capacity has been available for tactical use by th 
Armed Forces. It is already in production at Western Electric, manufactut 
ing and supply unit of the Bell System 


“ vate j 0 Pik OT] sell 
The mn m 1) joint achievement of the Signal Corps, B Amplifiers like this are used 


Laboratories and Western Electri one of the many results of long and every 5% miles in the cable por 
fruitful co-operation It shows again how technique ; which the Laboratori tions of the system. They are 
deve lop contribute to our national strength weatherproof, can be used on a 
pole or the ground, and will even 
mnt work under water. The system 

y uses a spiral wound cable devel 


Bell Telephone Labora tories oped by the Signal Corps. 


ta 
eo 
Naty * 


Improving telephone service for America provides careers Easily raised antennas 
for creative men in scientific and technical fields send or receive for the radio links 
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| have the skill and know- 
how to do the work | love 
best and to enjoy better 
things in life, thanks to 
RTTA. | am working at TV 
servicing and making $60 a 
week sparetime, 
Harold Gimlen, Flint, Mich. 


With RTTA training and 
through repairing radios and 
televisions for the right peo- 
ple at the right price, | was 
able to make the right con- 
tacts, | am now an Inspector 
for Douglas Aircraft at about 
$125 a week. 


Hugh Maddox, Los Angeles, Calif. 


RTTA training has helped me 
understand TV and many veri- 
ations of simple circuits. The 
course covers all subjects very 
clearly. | am now an Elec- 
trical Tester for Western 
Electric Co. at $83.42 a 
week. 


Raymond Lapan, Burlington, W. C. 


— 


| have a shop at home and 
have been working on radio 
and TV after working hours 
of my regular job. | average 
$50 a week for this part time 
work. RITA training helped 
me in making extra money 
and giving me experience in 
the electronic field. 


Richard Hennis, Little Rock, Ark. 


| manage two radio and 
television shops, one here 
and one in Pompano Beach. 
RTTA training increased my 
knowledge of TV circuits and 
showed me new, quicker 
methods of repairing. Les- 
sons as presented are very 
concise and clear. 


William Phillips, Fort Lauderdale, Fla. 


RTTA training helped me to 
understand TV more thor- 
oughly. | have repaired ev- 
ery set that | was called on 
to repair. 


Andrew Busi, Jr., Iselin, Pa. 


YOU, TOO, CAN GET A BETTER-PAYING JOB IN THE EVER-EXPANDING 
RADIO-TELEVISION-ELECTRONICS FIELD 


Why limit yourself and your earnings because of your lack of training. Learn 


in your 


man, or studio technician. 


to be an electronic technician, television repair- 
u don’t need any experience whatsoever. 


Many 


students earn up to $25 weekly in spare time while learning. 


After you finish my Radio-FM Television Course or FM- 
Television Course you can have, if you want it, two 
weeks of laboratory training at my associate resident 
school in New York City—AT NO EXTRA COST. 

If you have had previous radio and television experi- 


ence you can take my practical TV Cameraman and Studio 
Technician Course to qualify for a good-paying job in 


a TV studio. 


Write to me today and let me show you how you can 
begin now to put yourself on the road to a better future. 


My school full 
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approved to train veterans under new 
Korean G.|. Bill. Write discharge date on coupon. 


’ Me ‘ee | ee e : ’ P 2 
52 EAST 19th STREET @ NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran Training 


YOU GET ALL 


FOUR FREE 


MAIL THIS COUPON 


lL. C. Lane, 8.5., M.A 
President. Rodio-Tele 
vision Training Ass 

ciation Executive 
Director, Pierce School 
of Radio & Television 


ll 


— ABOUT MY 
FQUIPMENT 


YOU GET ALL THIS EQUIPMENT AND MORE 


Super-Het Public Address System 


Radio Receiver 


Combination Voltmeter 


Ammeter-Ohmmeter 


CW Telephone 
Transmitter 


“, «+ @ money making tittle gem.” 


1 have completed kit 46 and we 
1 showed it to a friend of mine and he 


omared at how it works 
osked me to set if 
up for one of the picnics hi b wos hoving. Thet 
sure 16 G@ money moking little gem 
John Fernandez, Frese, Calif 
“We get excellent pictures 
1 would like to compliment you on an excellent and complete 
my TV set from WSYR 
owoy. The 


course. We get excellent picture 
WY.) 
se! is working good and | hove | 


(Syracuse approximately 
eplace only three 
tubes since | assembled it two years age 

Larry H. Stafford, Kingston, Ont., Canada 
“. «+ very good reception 
| hove really enjoyed the course and hove come a long way 
in TV servicing. | am getting very good reception on my TV 
is 120 miles 


Henderson, Texas 


station considering that the nearest VHF station 


J. W. Hanten, Jr., 


TODAY! 
NO SALESMAN WILL CALL 


Mr. Leonard C. Lane, President 
RADIO-TELEVISION TRAINING ASSOCIATION Dept, R-4 


52 East 19th Siveet, New York 3, N.Y 


Dedr Mr. Lone: Mail me your WEW FREE BOOK, Fart 
LESSON, ond FREE aids that will show me how 
MONEY IN TELEVISION. | understond | om under 


SAMPLE 
moke B16 


no ebligetion and 


no salesmen will coll 


(PLEASE PRINT PLAINLY 


Nome. 


City 

| AM INTERESTED IN 

[) Redio-Fi-TV Technicion Coore | Write discharge date 
(C) FM-TY Technician Course 


() TV Comeramen & Sivdio 


Address a 





Technician Course 
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NOW...RADIART makes available 
to commercial users of communications 
Gases On Rigs equipment, a new line of vibrators 


U. S. Government , ; 
based upon experience of producing 


Engineering Specifications 
over 2 million similar units to 


the exacting requirements of U.S. 


Signal Corps Specifications 


It’s ready now! 


These Eight Types Offer Compiete Repiacement 
, The new 1955 
for ORIGINAL Communication Equipment: 


Old No. New No. Radiart Vibrator 
5515 Ss71sS 
5518 s71e 

S721 


seos L : y 


Replacement Guide 


5820 
Se21 
S822 / 


WwW 
THE RADIART CORPORATION 


CLEVELAND 13, OHIO 


TV ANTENNAS * AUTO AERIALS ¢ VIBRATORS © ROTORS ¢ POWER SUPPLIES 


RADIO-ELECTRONICS 





THE BEST GENERATOR, 
INO USEOMIKO IAD 


BUY 








NEW! SIGNAL GENERATOR #324 
KIT $26.95 WIRED $39.95 


You could pay scores of dollars more and : 
% Expanded frequency range: 6 fundamental bands: 150 


t get all the 
lel 324 


—400 kc, 400— 1200 kc, 1.2—3.5 me, 


# 157% 


- 


frequencies. . y y 


ErchedtuninggMEMiglass wingdws,edge.th hairlines. 
at 
Variablé ag Of It Hidd. 0 TH 50% “by 400" cps Col 


pitts@se, 


You could spend 2 
and 3 times more 
and not get all the 
@dvanced engineer- 
ing features of these—~ 
VTVMs. Compare | 

,@nd you'll buy 
EICO! 


Dual Purpose 
UNI-PROBE 


A half turn selects 
DC or AC+- Ohms 


%& Measures directly p-p vol of pomples ‘eed bine 
waves: 0-4, 14, 42,140, 420, 1400,4200 volts p-p. 
DC/RMS sine voltage ranges: 0-1.5, 5, 15, 50, 150, 
500, 1500 volts. Reads up to 30,000 V. with HVP 
probe. 


Resistance ranges: 0.2 ohms to 1000 megs in 7 ranges. 
7 non-skip ranges on every function. 
4 functions: +DC Volts,-DC Volts, AC volts, Ohms. 
Uniform 3 to 1 scale ratio for extreme wide-range 
accuracy. 
Large 444” meter in can’t-burn-out circuit. 

J Calibration without removing from cabinet. 


geico® 


84 Withers Street » Brooklyn 11, N. Y. 


TURN PAGE 








Prices 5% higher 
Os on West Coost 
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3.5—11 me, 11— 
37 mc, 37— 145 me, 1 harmonic band 111 mc—435 me. 


; % frequency accuracy; 6:1 vernier tuning knob & 
excellent spread at mos pop ag diamant 
Pua” 


KIT $29.95 


FOR OTHER 


advances EICO gives you in the new } 


today! 
Compare . and you'll buy EICO! 
A. 
Ja “% Variable gain ext. mod. amp! ly v for 30 
<< 


Be *% Colpitts RF ose,,.directly plate ulated by 


° mod, 


cathode 


ois cae ae follower-for improved modulatio: 


*® Turtet-mounted, slug-tu fied cotls 
% Fine & Coarse 
*®& RF outputJ00,000 uv; AF Output t hw 

% Uses 12AU7, 12A4°V7, sel. rect.; xfmr-operatéd, 
%& Supplied with shielded output cable 

%®& Satin aluminum panel and grey w: 


j-step RF attenuators: 50 


1 output Z, 





NEW! PEAK-TO-PEAK VTVM +232, complete 


| with Ufni -Pnuobe ».., 





Wired $49.95 


% Zero-center for TV-FM._ discriminator « 
* One _zero-adjustmept for all functi: 


WE Frequency response: 
mY “PRF probe). 


& > % 1% precision ceramic multiplier res 
Vv % Exceptional circuit stability and accuracy 
rtability (84x 


lignment. 
sand ranges 


30 eps-3me (up to 250mc with 


% New compact size for extra-easy p 
5x5”) 

% Smart professional styling—new satin finish etched 

panel with contrasting knobs and meter 

wrinkle steel case. 


%* Leather handie. 


and grey 


NEW! DELUXE PEAK-TO-PEAK VTVM #2498 with 
74" Meter and exclusive UNI-PROBE® (pet. pend. 
KIT $39.95 


WIRED $59.95 


All the outstanding & exclusive features 
of Model 232—plus the extra convenience 
and readability of its big 7% 
An ideal bench instrument 


E1CO 


meter 


Write for 


INSTRUMENTS 


FREE ¢ italog 





. e a) ati : 
geste? Sn 
ine? “® 


ar 


RA 

DIO-ELE 

CT 
“TRC 





ER ADDEG — 
ELECTRONICS 


Hugo Gernsback, Editor 


ATOMELECTRONICS IN 1980 


ee Lhe new art will soon be a giant... 


INCE the advent of the atomic age early in the 
1940s, the wedding of atomics with electronics 
has blossomed into an important new art. This 

is but natural, because the electron is an integral 
part of the atom — neither can exist without the 
other. “Atoms for Peace” will not be an idle hope 
by 1980, twenty-five years hence indeed, it may 
well be the greatest civilizing force humanity has 
ever experienced, 

The reason for this is found in the tremendous 
energies locked up in the atom — a power that now 
is beginning to be set free for the emancipation of 
mankind. 

We already have actual working prototypes of 
atomic batteries in use today — scientific toys, to 
be sure, just like Volta’s battery of 1800. It, too, 
was a toy, but nevertheless the forerunner of the 
electrical age of the twentieth century. 

The great difference between the two batteries 
is that the galvanic type tranforms chemical energy 
into electricity in comparatively small quantities, 
while the atomic type — due to its vastly greater in- 
herent power — gives us atomic-generated electri- 
cal energy, not for a few puny hours, but for many 
years continuously. 

We must be careful at this point to differentiat 
always between present-day atomic power plants 
and future ones of 1980. Today, we obtain atomic 
power in a roundabout manner, by using only the 
thermal or heat effects of the atomic reaction. We 
go back to the ancestral steam engine by heating a 
boiler with atomic energy and finally running an 
electric generator with it. As beautiful a twentieth- 
century anachronism as you will ever find! 

The thermal reaction of the atomic pile is in real- 
ity an undesirable one from the energy viewpoint 
and, indeed, the atomic engineer of the future will 
try to eliminate it as far as possible. The reverse is 
true today — we use the atom only for heat pu 
poses and suppress its far greater energy — the 
electromagnetic power — by useless, massive shield- 
ing. It is precisely here that the great strides of the 
future will be made, and the atomic battery — pre- 
dicted by the writer in 1945 — points the way. The 
atomic energy of 1980 will be mostly electrical, not 
thermal, except for specialized purposes where it 
will be more practical to use direct atomheat. 

Automobiles, motorbikes, pistonless airplanes, 
locomotives, power plants, all will run on directly 
generated atomelectric energy. So will most port- 
able tools and appliances, which will have a tiny 
inbuilt atomelectric power supply. 

The same will be true of our radios and tele- 
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vision receivers, none of which depend upon 
the present-day electric house cut 

Possibly the greatest 
will come through new and high! ected future 
semiconductors, intimately linked tly to the 
atom. We have already made laboratory and ex 
perimental models of atom-power transistors; 
this is but a beginning, with revolutiona 
certain to follow in the not-too-d ant tuture 

The greatest engineering dev nt will come 
in the extensive simplification of f our elec 
tronic instrumentation. Our radi d television 
sets by 1980 will bear little resemblan to pres 
ent-day ones. They will in the ma e tubeless and 
transformerless. Even the capacit: ind resistors 
will be unrecognizable by today rds. Much 
of the wiring will have disappeared: integral self 
components will be directly fashione a homo 
geneous block. Hence, the prese) sugaboo of 
loose connections will largly fall | he wayside 
This will then be the service tect paradise. 

Recent radio-astronomical research tends to show 
more and more that radio wav fy pace are 
created atomelectronically. This m othing less 
than instrumentless transmitte igine an al 
most weightless yet powerful radio transmitter! 
Translate this into a mundane portable broadcast 
ing unit the size of a matchbox, and i can visual 
ize the great possibilities. The da ome when 
all of us will be able to carry a mi ire compact 
dial phone in our pocket for insta nmunication 
with the entire world. A tiny buzz vill “ring 
you” via your pocket phone, no vhere you 
are, for instant, world-wide pe) 
cation. 


el ctronics 


boon 


advances 


ommunl 


Far more important than all this, however, will 
he the atomelectronic role in’ the 
emancipation of the world’s underprivileged and 
starved populations—a vast reservoir of potential 


communism. 


coming great 


We can visualize tens of thousands of special 
atomelectric farm tractors all over the world which 
do not require refueling for years. They can sow 
and reap automatically by means of modified com- 
puters and photocells, moving back and forward 
between special rows of markers which flag the pho- 
tocells. These tractors will also furnish all the en- 
ergy for even the largest farmea. supplying them 
with light and power for every imaginable purpose. 

opening 
could do 


One hundred thousand such tractors, 
new farmlands on the five continents, 
away with the ageless starvation threat and bring 
prosperity to every land under the sun.—. 6, 


29 





AUDIO—HIGH FIDELITY 


HE salesman pointed out enthu- 
siastically that only with horn 
loading could a high-fidelity speak- 
er system give true distortionless 
“Just 
said 
more of 


those 
real 
boomy juke- 


listen to 
“That's the 
that 


bass response 
low notes,” he 
thing. No 
box bass.”’ 

All of which was common 
talk except that the 
pened to be selling juke boxes 

Another demonstrator explained that 
his product Klipsch-licensed 
folded-horn construction. Said he, “We 
don't boomy 
bass you get with bass-reflex systems.” 
He pointed to a little cabinet about the 
size of a cigar box which sounded very 
much like a bass “Now 
adays,” he chortled, “anyone can afford 
genuine corner-horn with 
the ‘Little corner 
horn.” 

You may 
as one of the recent audio fairs 
for a few stubborn manufacturers who 
retained modified bass-reflex or R-J 
enclosures, it that you 
unless you had 
reintegrated 
horn” 


enough 


sales man hap- 


used real 


believe in the resonant 


reflex system 
reproduction 
Gargoyle’ portable 


have recognized the scene 


Except 


seemed were 


simply nowhere some 
sort of “four-dimensional 
axis nonparallelepiped corner 
to offer the panting audiophiles 

Horns have integral 
parts of musical instruments for years. 
The horn in some- 
what obvious candid microphone, trans- 
mitting conversations to an 
dropper in another chamber, was a 
plaything in the time of Leonardo da 
Vinci, and came down to us as the ear 
trumpet—the first When 
a sound-reproducing device was finally 
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been used as 


used as a 


reverse, 


eaves- 


hearing aid 


PE 
SPEAKE 


By GEORGE L. 


SYSTEMS 


AUGSPURGER 


Part 1—Fundamentals of horn 


Speakers; 


troduction 


invented, it was inevitable that a horn 
would be used to amplify the delicate 
shudders of its tiny diaphragm. I say 
inevitable because at that time, prior 
to any sort of electronic audio equip- 
ment, the horn was the only known 
method of coupling a small vibrating 
reed or diaphragm to the surrounding 
air. And in that word “coupling” lies 
the whole secret of the horn 

Nowadays even the greenest 
ophile knows that a horn is an acoustic 
coupling similar to a_ trans 
former in electrical circuits. The bass 
response of a horn depends both upon 
its rate of flare and its 
An exponential horn which doubles its 
cross-sectional area every foot is said 
to have a 60-cycle flare. If it doubles 
every 2 feet, its flare is said to be 30 
forth. If the 
mounted in a flat wall, the 
diameter should be equal to at 
one-quarter the wavelength of the low 
est frequency to be reproduced. If the 
same horn is mounted at the 
section of two walls, the 
can be cut in half. Similarly, if mounted 
at the intersection of two walls and 
ceiling or floor, the mouth 
be reduced to one-quarter that of the 
flat wall model. 

All these rules are derived math- 
ematically in Olson’s Elements of 
Acoustical Engineering, or one can use 
the optical analogy of Gately to con- 
struct the effective mouth diameter of 
a particular design as in Fig. 1. But 
this isn’t the only space-saving trick 
handed us by the acoustic engineers. 
The horn need not be straight—it can 
be bent, folded, curled, split or tied 


audi 


device 


mouth area 


cycles, and so horn is 
mouth 


least 


inter 


mouth area 


area can 


the folded horn; in- 


the corner horn 


in knots—a la 
more, the 
circular. 


Sousaphone 
cross-section need not 
The horn can be 
square, rectangular, hexagon: 
shaped like an “F” slot. (The 
configuration is 
snob-appeal installations.) 

The various 
and the 
behind them were 
in the November, 
Engineering. In that 
the point that, all othe 
equal, a straight horn is pre 
a folded model | 
of that manuscript there | 
placed on the market, by act 
30 folded, curled, twisted 
or kneaded exponential horn 
shapes and sizes. One 
has appeared. Of course, the 
of straight versus folded 
resolves itself once the problen 
arises, since a full-sized strais 
is a monstrous affair. 

The folded design 
compromise made in the int 
expediency. All the configuratic 
on the built 
lowing being taker 
granted 

1. The front in a hort 
plane surface perpendicular t« 
of the horn for relatively 
of flare. 

2. Bends or folds in themselv« 
not introduce objectionable d 
as long as the cross-section is re 


triang 


especially 


configuration 
design consid 
covered in 


1951, issue 


basic 


article 
thing 


‘ 


Since the 


over 
straig 


horn 


isnt 


market are with the f 


assumptions 
wave 


27nd 


small at that point. 

3. The horn is made of some ficti 
material which neither 
absorbs any sound at all 


transmit 
(Don't 


RADIO-ELECTRON 





this statement is lifted right out of 
Olson!) 

With these design axioms in mind 
let’s take a look at what can be done 
with the basic exponential flare idea. 


Straight exponential horn 

With the exception of the familiar 
horn type tweeter, nobody makes a 
wide-range unit of this type, so the 
discussion is practically ended right 
here. A full-sized horn is shown in 
Fig. 2 in case you want to build one. 
Made of concrete block or some such 
material, this design will perform al- 
most exactly according to theoretical 


expectations. 


Folded horn 

Here we begin to get into the region 
where good designs are often acci- 
dental. I don’t mean to imply that a 
great deal of careful preliminary de 
sign and sweat are not included in the 

ice of ‘even the least expensive de- 
sign. My point will become clear, how 
ever, if we take a look at a few such 
horns 

The Frazier-May horn (see photo) is 
a brand-new addition to the fraternity 
of folded horns. It is a square wooden 
variation (Fig. 3) of the re-entrant 
public-address horn. Naturally’ the 
Frazier-May is described as_ revolu 
tionary and a completely new concept 
(These are advertising terms that carry 
about the same semantic implications 
as “hello.”’) 

The Frazier-May horn is built of 
three conic sections driven by an 8 
inch cone speaker. The first fold bends 
around a double partition lined with 
Fiberglas. This gives a _ reasonable 
amount of acoustic insulation between 
the first two sections of the horn. But 
in the case of the second fold, a common 
piece of plywood is used between the 
terminating sections. It seems reason 
able that, if this single barrier trans 
mits any acoustic energy at all, the 
cabinet is no longer operating as a 
true horn. To aggravate this acoustic 
short circuit further, six wooden 
spacers fasten the two sections of the 
cabinet together. These spacers prob 
ably act just as the bridge in a piano, 
transmitting vibrations from the inner 
wall (where sound pressures are fairly 
high) to the outer shell which now acts 
as a sounding board in addition to its 
other function. 

The mouth area of the Frazier-May 
is in the neighborhood of 225 square 
inches. Since the manufacturer claims 
a frequency range equal to that of a 
symphony orchestra, this implies that 
the horn will reproduce a 30-cycle bass 
fundamental. Obviously this does not 
ibe at all with my original rules for 
optimum mouth diameters, and yet the 
model 8-50 actually doesn’t sound bad 

The paradox has already been ex 
plained in the statement that the unit 

not operating as a true horn. It is 
partially a horn, partially a large 

brating sounding board, partially a 
tuned air column resonating at about 
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Se ee LVIRTUAL IMAGE 


Fig. 1—Constructing effective mouth 
diameter by plotting reflected images. 
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Fig. 3—Interior 
of Frazier-May 
horn. 
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TWEETERS MAY BE MOUNTED IN HORN MOUTH 


Fig. 5—The Uni- 
versity Classic— 
horn may be 
mounted vertically 
or horizontally. 
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Fig. 2—The 
straight exponen 
tial horn. 





TWEETER MAY BE MOUNT 


SPACE USED TO MOUNT DIVIDING 
NET WORKS — 





| 
th 


Fig. 4—The Jensen Laboratory 
Standard. 


ff | 
CORMA ETAL AT TOP ED 
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If 


Fig. 6—Ephraim's portable corner 
horn 
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The Frazier-May is a modified re-entrant horn. 


80 cycles 
separated 
coupled, The mutual-coupling principle 
is a feature its make no 
mention of. (It is discussed in the 
Permoflux Diminuette system described 
in the October, 1954 ] ue of RADIO- 
ELECTRONICS, Due to the mutual 
coupling effect the 8-50 has a virtual 
mouth area in all probability of some 
where around 400 square inches, If the 
wooden spacers were replaced by stand- 


cluster of 
mutually 


and partially a 
sound source 


designer 


off bushings the mouth would become 
a radial-slot 
efficiency would probably be increased. 
I'd talk about the radial slot later on, 
but to return to the Frazier-May—I 
may be sticking my neck out by making 
the guess that some designs are partly 
accidental, but I can’t see any other 
way to explain the very passible per- 
formance of a unit which 
violate the principles of good exponen- 
tial horn design. 

Another horn type system which 
achieves its results by departing from 
basic exponential design is the new 
Jensen Laboratory Standard model RS- 
100 (Fig. 4). The main difference in 
approach is that in this case the depar- 
ture is a deliberate one, carefully cal- 
culated. The RS-100 is basically a 
vertical horn terminating in a _hori- 
zontal slot mouth. In this case the 
mouth area, horn length, flare (Jensen 
refinement of a hyperbolic 
exponential formula) and driver cone 
resonance are all ingeniously juggled 
in such a way as to give genuine low- 
distortion 

It is a 
tion to me that the Laboratory Stand- 
achieves its results in part from 
a horn which is curved rather than 
folded and which partition 
common to two sections of the horn. 
A thorough analysis of the design of 
this really excellent speaker is found 
in the October, 1954, issue of Audio 
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sound source and the bass 


seems to 


uses the 


response down to 35 cycles. 


source of personal satisfac- 
ard 


uses no 








magazine. Since the Jensen is not only 
considerably more expensive, but 
to be more painstakingly designed than 
the Frazier-May, I wasn’t surprised 
that to my ears it sounded a good deal 
more unobtrusive. (The word “un 
obtrusive,” by the way, is 
becoming the definitely “all right’ 
to use in describing the 
of the very finest high-fidelity 
systems.) 

Of course, an exponential horn can 


eems 


rapidly 
’ term 
performance 


S peaker 


be squashed into all sorts of configura- 
tions with varying degrees of success, 
depending generally on the degree to 
which factors other than true horn 
loading enhance or detract from the 
performance of the system. Fig. 5 
shows the interior construction of the 
University representative of 
folded-horn design. 

Almost all these systems, by the way, 
use horns for mid- and high-frequency 
sources as well as 
Most of the high-frequency 
carefully, conventionally 
straight exponential units. The horn- 
type tweeter has familiar to 
anyone who knows anything about hi-fi 
and I suppose that it was because of 
its very familiarity I forgot about it 
when I said that nobody made straight 
horns. All the basic assumptions of 
horn design are very nearly met in 
these small horns. The fine perform- 
of the better tweeters indicates 
that the problem of size, rather than 
mere engineering conceit, is responsible 
for the lack of straight exponential 
bass horns. 


Claasic, 


bass generation. 


units are 
designed 


become 


ance 


Corner horn 

There is squabbling 
audio bigwigs as to just who 
thought of the idea of a corner 
The basic concept is simple enough and 
immediately attractive. The solid angle 
formed by the intersection of two walls 
and floor in an ordinary room forms 


some among 
first 


horn. 





Above is the Jensen Laboratory Standard horn. 


a conic horn of triangular cro 
If an exponential horn car 
into the corner in such a 
couple effectively a loudspeake 
horn formed by the 
great saving in 
sponding increase in efficier 
realized. 

Audak claims the honor of 
of this scheme for their own 
Weil and in the 
Klipsch is widely known a 
inator of the hi-fi 
ever, a Frenchman named 
probably was the first 
exploit the corner itself as a cor 
Ephraim’s idea (Fig. 6) wa 
headphone or a diaphragm typ 
unit coupled to a conic horn wi 
then hung in a corner from the 
tive molding that usually graced 
of that period. Voila! 
portable, true corner-horn sy 
May 25, 1929, E. K. Sandemar 
patent claim for a “Loud 
that contained “. . . a sound 
located in a corner provided 
planes intersecting each other 
angles to form a solid angle 
the diaphragm discharges 
patent, No. 1,984,550, was 
18, 1934. Editor) 

Ephraim’s patent, while 
exponential horn and defi: 
high fidelity as we think of 
can nevertheless be 
true parent of such 
Brociner model 4 and the Lo: 
corner. Klipsch, on the ot! 
approached the 
ferently and, 
much easier to adapt as a 
furniture, almost all corner hi 
are offshoots of the original | 
model K introduced in 1941 

In the next installment we 
cuss the basic Klipsch design 
numerous commercial variat 
on it. TO BE COD 
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Improving Low-Priced 


ELL over 95% of what most 
people consider pleasurable 
music lies within the 50 
9,500-cycle range. A tape re 
corder having an essentially flat re 
sponse over this range at 7.5 i.p.s., no 
noticeable flutter, very low distortion 
and a very low noise level is an item of 
which no high-fidelity system need be 
ashamed. Yet, unlikely as it may seem, 
such a recorder can be had for less than 
$150 plus several hours of labor. This 
does not include a power amplifier. 

Starting with a Pentron PMD-1, 
which consists of a transport mecha 
nism and preamplifier (equipped with 
VU meter) in one case, I made changes 
resulting in a tape recorder that sounds 
excellent in comparison with machines 
costing two or three times as much. The 
same can be done with other inexpen 
sive tape recorders. 

The setup of Fig. 1 was used to plot 
frequency response and observe wave 
forms. The v.t.v.m., flat far beyond the 
audio range, was carefully observed 
during recording, and the oscillator, 
which has two outputs, was regulated 
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Fig. 1—Equipment setup for measuring 
a tape recorder’s frequency response. 


to maintain a 1l-volt input to the re 
corder at all frequencies. Tests were 
made on Audiotape 1251 (regular) and 
1861 (long playing) with no signficant 
differences observed between the two. 
Frequencies for testing were: between 
30 and 100 cycles, 10 cycles apart; be 
tween 100 and 1,000 cycles, 100 cycles 
apart; between 1,000 and 12,000 cycles, 
1,000 cycles apart. 

To facilitate frequency identification 
on the oscilloscope during playback, a 
50-cycle signal was inserted after 100, 
500, 1,000 and 10,000 cycles 

The output of the tape recorder dur 
ing playback was displayed on the os 
cilloscope, using a  fine-ruled’ grid 
screen. A little practice, together with 
the 50-cycle benchmark, made frequen 
cy identification easy. Using 1 ke as a 
reference frequency, its amplitude was 
adjusted to fill exactly 20 vertical 

paces on the oscilloscope screen. The 
relative value of all frequencies could 
then be read with an accuracy of better 
than 0.5 db. The v.t.v.m could have 
been used to measure output amplitude, 
but the oscilloscope had the advantage 
of providing frequency recognition as 
well as indicating distortion. 
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Tape Recorders 


Part I—Making a preliminary 
survey; improving the signal 
noise ratio; installing new 


heads; cutting down the hum 


By HERMAN BURSTEIN 


The Pentron PMD-1 
basic tape recorder 
and the new Dynamu 
hi-fi recording head. 





AUDIO—HIGH FIDELITY 


Taking the Pentron PMD-1 as it 
came, tests showed three areas for im 
provement 

1. Smoothness of response. Although 
the frequency range was acceptable 
8 db at 60 and 9,000 cycles 
ponse not 
2 000 


down 
was 
proximately 
there was a gradual 
about 4 or } db Thi 
taping a good-quality LP record, play 
ing back the tape simultaneously with 
4-B com 
parisons between tape and record with 
switch. The had 
treble 

When signals were re- 


re 


smooth jetween ap 
cycles 
to a peak of 


confirmed by 


and 000 
rise 


was 


the record and making rapid 


selector tape ap 
prec iably 
2. Distortion 
corded at the VU level recommended by 
the consider 
able distortion during playback of fre 
quencies below 500 
below 100 eye les To 
to an acceptable point 
to 
atisfactorily low 


more 


manufacturer, there was 


especially 
distortion 


eye le 
reduce 
it was necessary 
un 
ratio, 


pos 


record at levels producing an 


signal-to-noise 
1. Signal-to-noise ratio. It was 
and treble 
at a level producing a toler 


sible to record the mid-range 
freque ncie 
able signal-to-noise ratio—one associ 
ated with moderate-price tape record 
However, the 
the 


with good audio equipment 


ers recorder was not 


really quiet in ense associated 
Tape hiss, 
preamplifier hum, white noise and other 
still objectionable at all but 
level 
to 
extend frequency 
to attack the 
of distortion 


ratio 


noise 
very low 

Before 
sibly 


were 
listening 
and 
response I 


attempting mooth 


pos 
decided 


more important 


problem and signal-to 


noise 


Signal-to-noise ratio and distortion 


With 
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the record—playback head and 


meter circuit disconnected, the pre 


= ee hoe 
He § 
SN aaa a nel 


_t 


die t. 


the 
All 


Pentron 
values are 


Schematic of 
preamplifier 


shown 


amplifier (Fig. 2) was tested and found 
free of distortion. The PMD-1 has a 
fair amount of degenerative feedback 
in the form of unbypassed cathode re 
sistors. An oscilloscope check 
no visible distortion in the range 
to 15,000 cycles 

However 


showed 
of 20 


, with the VU 
there was distortion, partic- 
larly of frequencies below 1 ke. A 400 
cycle signal recorded at any level wa 
heard in playback with a great de 
harmonic Thus the 
notes of a piano had a tinny ring 

The following 
improve the signal-to-noise 
the same time 
low audibility 

1. Subatitution of Dynamu heada. At 
the 1954 Audio Fair in New York City 
I saw a demonstration of the recently 
marketed Dynamu playback 
head (made by Dynamu Magnetronics 
Corp., Minneapolis, Minn.) This n 
ature head provides 
fessional performance in terms of 
quency range, distortion, output 
smoothness of low-frequency 
hum pickup and tape hiss 

The gap is only .00015 
wide, compared with widths of 
0005 inch in other heads, so that 
suitable conditions it potentially has a 
high-frequency playback limit of 25 ke 
at 7.5 Furthermore, a onant 
frequency as high as 85 ke, depending 
on lead length, enables the head to be 
most efficient in playback at high fre 
the most to at 
tenuation. Not only is the gap extreme 
ly narrow, but also extremely straight; 
the manufacturer claims a deviation of 
no more than two wavelengths of light 
from top to bottom. Linearity and nar 
rowness of gap provide a high 
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of resolution in reproducing ir 
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lation distortion, high-frequenc) 
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due to azimuth misalignment, and 


tortion and losses produced by 
and weaving of the tape as it pa 
head. 

Instead of a dielectric shim 
is occupied by electrolytically 
copper that reduces eddy loss« 
iaturization of the head decre 
pickup and enables it to perfor 
in playback at 
cially those below 50 cycles, 
changes are very slow. Becau 
small, the head is close to the ta 
relatively efficient in the 
Low-frequency response i 
tended the coil is 
close to the core, improving t} 
pling between the two. 

To the 


low frequencie 
whe 
low 


because wour 


investigate head’s pe 


ance, I purchased Dynamu kit D&' 


cluding erase head, which had 
for the Pentror 
(The transport mechanism of the 
and PMD-1 are substantially the 
Similar Dynamu kits are ava 
many of the popular tape rec 
positioning of the h« 
necessary, requiring a ruler 

1/64 inch. The heads 
and must mounted 
the tape and each other so 
function on the lower track of 
Moreover, the height of the tap« 
should be 
without 
the 
mounted 


come available 


Precise 


are 


be with 


set to run tape to the 
scraping the top or b 
The 


slowly 


heads 
and 


reels were tne 
carefully 
To replace the original Pentror 
it was necessary to remove the 
them. Thi 
dure is tricky in the case of the 
First, take off the two oblong kr 
tached to the idle-run and wind 
control shafts: then 
agonal nuts these 


plastic cover over 


unscrew tl 


on shafts, er 


the black metal cover over the sha 


Second, remove the f 
imeter the copper | 
the transport mechanism. TI 
move the feed and takeup spind 
taking off the pulleys attached 
beneath the of the 
mechanism. These steps permit 
ing the copper plate on top of the 
port, and attached to the plate« 
that the ta 


come off 


screws on 


chassis tr 


plastic cover is over 
corder heads. 

Connecting the shield 
record—playback head to ground 
structed, produced a 


hum pickup 


wire 


large am 
However, when the 


llv dene 


wire was left floating, satisfactory 


were obtained. 
lead of the record—playback 
to ground gave minimum hu: 
Azimuth alignment was 
formed by eye, although, 
in the section on frequency respor 
accurate alignment was later 
For proper contact between ta; 
heads, the felt 


sults 
red 
at fi 


de 


as 


pressure pads we 


tached, carefully trimmed to fit the 


heads, and reglued. 
The Dynamu heads cal! for 


Connecting 
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lator frequency of 60 to 100 ke. A fre 
quency of 96 ke was obtained by repla 
ing the .0025-uf capacitor across the 
primary of the oscillator coil with a 
0Ol-uf ceramic capacitor and turning 
the oscillator-coil slug nearly all the 
way A change in wiring was re 
quired to supply the correct amounts 
of bias current to the Dynamu erase 
and record—playback heads. Fig. 2 
shows that the original Pentron circuit 
feeds bias current to the record—play 


out. 
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Fig. 3—Schematic of the first stage of 
the modified Pentron playback circuit. 


back head via the capacitance between 
the hot lead to this head and that to 
the erase head. As shown in Fig. 3, 
separate coaxial cables were run to the 
two heads, and the correct amount of 
current to each was supplied through 
limiting resistors. To minimize capaci 
tance the record head, 
8401 cable, with a capacitance of only 
25 wef per foot, was used to feed sig 
nals and bias current from the pream 
plifier to the record—playback head. 
Changes in bias current through the 
erase head have a significant effect 
upon current through the record—play 
back head. Since the record—playback 
head current is the more critical, the 
limiting resistor for the erase head was 
determined first. The Dynamu 
head should be fed a maximum of 13 
ma. A 3,900-ohm 1-watt 
vided this current. Dynamu recommends 
a bias of 0.4 to 0.8 ma for the record 
playback head. I decided to use the 
higher figure distortion de 
creases with increased bias 
Therefore, a 43,000-ohm 
sistor was used to supply bias to the 
head. To 


erase 


across Jelden 


erase 


resistor pro 


because 
current 
limiting re 
measure bias current 
head, a 100-ohm 
between the ground lead 
of the head and ground; the 
across it was read, and the current cal 
culated. Record—playback head current 
was similarly calculated by the voltage 
1,000-ohm Voltage 
high-gain wide-band 
(flat to about 500 ke), 
calibrated with accurate voltages from 
a tube checker. 

A preliminary check of the Pentron’ 
performance with the new heads was 
very pleasing Program musie and 
speech could be recorded with peaks at 
about zero on the Pentron’s VU n 
whereas previously it had been neces 
sary to keep peaks at about 10 for 
the same degree of distortion. A tape 


reco! d 
to the 
was inserted 


resistor 


voltage 


across a resistor. 


were read on a 


oscilloscope 


eter, 
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recorded at 1 ke with the original Pen 
tron head was played back with the 
Dynamu head and gave about 6 db more 
output. the Dynamu 
significantly hum 


Moreover, head 


produced less and 
tape hiss. 

2. Modification of VU circuit. I con 
either doing without the VI 
meter or substituting a 6E5 or similar 
electron-ray indicator to eliminate the 
distortion caused by loading the VU 
circuit directly onto the audio signal 
However, the Pentron’s meter together 
with the rectifier sufficient 
bandwidth to be very useful—about 3 db 
down at 50 and 10,000 cycles. There 
fore, I decided to the VU cir 
cuit from the audio signal by adding a 
VU amplifier stage (Fig. 4) 

4 6BH6 was selected 
miniature (the PMD-1 
crowded), inexpensive, and draws 
0.15 ampere filament current. Adequate 
room to mount a seven-pin socket was 
found between the 6X4 rectifier and the 
6A U6 first record stage. 

The values in Fig. 4 
mately such that when program tran 
sients read 0 on the VU meter, the 
actual transient level is to & 
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Fig. 4—Amplifier stage for VU meter. 





most frequencies could be recorded with 
negligible distortion at levels 5 to 8 db 
above 0 on the VU meter. The 
stage was monitored by an oscilloscope 
(the Pentron PMD-1! 
toring jack on the panel), calibrated to 
read 20 on a grid screen when 
a 400-cycle signal was fed in at a level 
6 db above 0 on the VU meter. Then a 
live FM program was fed to the tape 
when transient 
reached 0 to 2 db above the calibrated 
level on the oscilloscope, the VU meter 
hit about 0. 
Professional 
VU meter to 
10 db with re 
other words, 
of 400 cycles i 
level 10 db 
produces max 
the VU 
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found that a 
§ db is sati 
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HE other day the big bo called 

me into his sanctum after lunch. 

He was smoking one of his eight 

inch Havana cigars, after an 
evidently atisfactory lunch. | noted 
this immediately because he wasn't 
scowling, as is his usual custom. In- 
deed, much to my astonishment, he wa 
in an expansive mood, with a broad 
smile on his unplowed, rough counte- 
nance, 

“Fips, my boy,” he began his lecture, 
“sound, the way we work it today, is an 
anachronism. We haven't invented a 
new thing in acoustics in thirty years! 
Then we added insult to injury by 
taking on high fidelity—I call it Ai- 
fiddlesticks! Hi-fi indeed for whom? 
Less than half the population can hear 
above 10,000 cycle Once you reach 35, 
your hearing become progressively 
worse. Only the very young hear well, 
and they are too young to appreciate 
good music. So what!?! 

“Here we knock ourselves silly with 
expensive records and equipment, when 
half of the population doesn’t get a 
thing out of them. It’s like sending the 
inhabitants of a town to a technicolor 
movie if half of them are color blind! 
What good is that, I ask you? 

“Now let's start at the beginning of 
broadcasting. What do we do? Do we 
broadcast audio sound? Of course not. 
We take the low audible sound and 
transform it into high-frequency elec- 
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} SILENT 
SOUND 


This revolutionary new advance 
hdelity re: eption may 
prove as important as the inven 


tion of the telephone recetver 


By MOHAMMED ULYSSES 
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The receiver is based on a modified 


commercial FM set. 








TYPE OF VIBRATION 
OR RADIATION 


Electric and sound 

Subsonic 

Power distribution and transmission 
Audio (sound) 

Ultrasonic (sound) 


Radio 

Fixed, maritime, mobile 
radio-navigation 

Broadcasting, sea and air radio- 
navigation, mobile, safety 
Broadcasting 

Industrial, safety, government 
international broadcast, mobile 
fixed, scientific, medical 
Broadcasting (television) 
Mobile 

Broadcasting (television) 
Broadcasting (FM) 

Air radio-navigation, mobile 
Government, amateur, fixed 
mobile, safety 

Broadcasting (television) 

Fixed, mobile, government, 
amateur, radio-navigation 
Citizens radio band 
Broadcasting (u.h.f. TV) 
Broadcasting, government 
radio-navigation, 

amateur, fixed, mobile 

Fixed, mobile, radio-navigation, 
amateur, industrial, scientific, 
commercial communications, etc 
Experimental and amateur 
Millimeter waves, 

quasi-radio frequencies 


Infra-red, light, X-rays 
Quasi-infra-red 

Infra-red, radiant heat 
Visible light 

Ultra-violet light 

Soft X-rays 

Industrial X-rays 

Hard X-rays, 

industrial X-rays 

X-rays, unexplored region 


NUMBER OF VIBRATIONS 
(CYCLES) PER SECOND 


Under 20 

25 to 500 

20 to 20,000 
20,000 to indefinite 


10,000 to 150,000 


150,000 to 535,000 
535,009 to 1,605,000 


1,605,000 to 54 million 
54 to 72 million 

72 to 76 million 

76 to 88 million 

88 to 108 million 

108 to 132 million 


132 to 174 million 
174 to 216 million 


216 to 460 million 
460 to 470 million 
470 to 890 million 


890 to 1,300 million 


1,300 to 30,000 million 
30,000 to 100,000 million 


100,000 to 1,000,000 million 


1,000,000 to 10,000,000 million 

10,000,000 to 400,000,000 million 

400,000,000 to 800,000,000 million 
800,000,000 to 50,000,000,000 million 
50,000,000,000 to 100,000,000,000 million 
100,000,000,000 to 10,000,000,000,000 million 


10,000,000,000,000 to 1!00,000,000,000,000 million 
Above 1!00,000,000,000,000,000,000 
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take advantage of this 
between 


The 
plates i 
therefore 
put signal 
together 


distance 

selected 
trong 
The 


to 


to 
and few 


which 


mental a 


monics, are 
waveguide 
cutoff 
the pass 
pending 


frequency 
frequency 
on voltage 
secondary 
the plate 
the 
in the unamplified 


emission 
Higher ha 
in 


same propo! 


The distance between the 


third plates accepts 
frequency amplified 
and each 
suppressing the fo 
and producing a new 
mental and harmoni 
are always much 
fundamental, the 

amplification 


80 On, 


tube’s 


used restoring that difference, but there 
gain 


is a continual 
through the tube. 
The 1,000,000-me 
plate is radiated 
to the correct 


printed-circuit techniques 
is a thin conductive layer, the thickness 


of which is a half 


me. The shape and other dimension 


the 
were 


antenna are n 


chosen in this 


antenna slightly directional, increasing 


the forward 
How 


range 


does the hu 


these high frequencies? Through a 


tinctive type of he 
at top of page 36 
of a special high 


called Metavynol. | 


With the aid of 
a new Electronics 
Hobby Kit now on 
the market, it 
won't be long be 
fore children inter 
ested in this field 
will be performing 
that 
most 
answers 

The kit 
by 


experiments 
will provide 
of the 

they seek 
was prepared 
RCA in collabora 

tion with the En 

cyclopaedia Britan- 
nica and the Muse 

um of Science and 
Industry. 

Working with 
the kit, youngsters 
start with experi 
ments in static elec 
Additional 


1es. ex 


making an electromagnet, 


ing with 


ing the Morse code. 


harmonic 
plate 
accommodate 


of 


suppresses 
The amplificat or 


path 


greater 


by 
frequency 


. The headband is made 
insulating new plasti 


capacitors, 
the function of electronic tubes, learn 


principle 
the first 

favor low 
of the in 
too 

the 


lowe 


Note 
the 

printed circuit 
the 
connected 


two head 


a and is in center. 


are go over 
are 
the tiny 
of 
metalloid 
101° F 
waves. 
to the 


interior 


by 
the 
suppressed made 


a a 


a wave below porous 
about 
e.h.f 
ducted 
the 
S.5. reception 

It is in the 
transmissions 

AM. The 
h.f. waves is the 
of the molecules of 
deviation from the 


1) to T hese 


and ji 


1s L100 
of 


rmonic 


electron from of 


nt 
are ed 


tre ngth 


pa possi 


tional as meta 


ignal are 
and to 


the ( 


econd 
a harmonic of 
by the first 
between 


two, 
plates 
rmer fundamental 


and higher funda of their vibratior 
*s. Since harmonic 

than the 
of the 


are 


weaker 
along the 
by the principle of t 
being 


part 
capabilitie 
imprisoned 


of amplitude 


under 


center 


in 
the printed line and reflected 


fected by the perspiration of 
that the 
It 
Two metal cont 
temples; the d 


recelyvi 


ww ap 


printed 
antenna. The contact 
recently 
foam 


inve! 
It he 
the 


waves are 


sound percept 


the bra 
ble. 
lloid 


changed 


foan 


resonant 
this 
» center 


sub 


due to modulation affects the 

1 and h 
strength of the signal sent to the 
Incidentally, the signal is 
headband 


tr 
to the 
he G-line 
the 


te 


a 


‘ 


? 


frequen 


f 
rec 


tar 


; 


impact 


an 


nee 


al 


te! 


the 


each of the boundary surface 


The S.S. 
any regulation 
selector; 


last 
a y tuned 
by of 


The antenna 


at the 
tem 


signal 
set, 
meal 
channel. Good 
the 


are 


at 1,000,000 radio set antenr 
of 
and 


the 


wave 
neighboring sets 
each other 

Naturally 
the 


ot ca 


case 


important 
to make 
people 

wearing 
man brain receive 
8.5. system. 

Further 

until next 


published 


dis 
trated details 


year 


adband illu 


t Is thu not af 
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tricity and batter- ments include the 


periments involve 


experiment and a one- or two 


understanding 
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The kit, designed for 
is being distributed by Cent 
tific Co., Chicago, and retail! 


is tuned 
through 
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la. 
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nnot 
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cial ble 
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our is 


must 
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simple low-powered radio t 
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The Hartley 215 speaker and the 


Bof fle; y 1 /te 


JOIC tuner; new 


Te ords review 


NE of the more remarkable 

personalities in the high fidel 

ity field is Mr. H. A. Hartley. 

And my tests on his 215 
speakers—which are very unconven 
ticnal in design—and Boffle indicate 
that his products are equally remark 
able. Mr. Hartley makes the startling 
claim that the 
within the audio range. So far as 
determine this claim is true! I 
find no anywhere in the 
range above 20 cycles, the bottom of 
my generator. 

Mr. Hartley also claims a response 
of from 20 to 20,000 cycles. Since I do 
not have an anechoic chamber and a 
precisely calibrated mike, my tests can 
not be considered conclusive. However, 
for what it’s worth I report that in the 
Boffle the pair of 215 speakers produced 
an excellent response down to 40 cycles 
and continued to give audible reproduc 
tion of fundamental (with very little 
doubling) for some distance below 30 
cycles. I very likely that 
in a suitable horn or larger infinite 
baffle, the would continue 
down to 20 cycles. On the high end the 
response goes easily to 17,000 cycles 
and may extend beyond this with some 
slope to 20,000. 

I have pointed out repeatedly that 
personal taste and preference must be 
taken into account in listening tests for 
loudspeakers. Like Mr. Hartley, I have 
always preferred nonresonant speaker 
systems and have gone to a great deal 
of trouble to approximate nonresonance 
in my own. I am, therefore, thoroughly 
accustomed to the sound of such a sys 
tem and, naturally, prefer it to resonant 
or even horn systems. 

In any case, I like the sound produced 
by the 215 speakers very much indeed 
The transient response is remarkable; 
the whole range is covered as smoothly 
as a piece of chrome-plated metal with 
light oil. Especially notable is the fact 
that although the treble response at the 
extreme end is flatter than with 
speaker systems, the reproduction is 
not at all shriil. The bass is outstand- 


nonresonant 
I can 
could 


215’s are 


resonance 


consider it 


response 


most 
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ingly natural and the bass definition 
exceptional. 
more accentuated bass of resonant en 
closures and 
at first hearing that it is short on ba 
I consider the combination at least a 
good as anything I’ve heard (short of 
theatre type installations) Achieving 
all this in an enclosure only 30 inche 
high, 18 inches wide and 17 inche 
is a noteworthy achievement. 
The Boffle is by no means as funny 
as its name. In fact, for my money, the 
principle is nothing short of a stroke of 
genius. Mr. Hartley’s problem was to 
provide in very form an in 
finite baffle free of internal resonance 
To provide infinite baffling the rear 
wave has to be suppressed or prevent 
ed from reaching the front wave and 
producing out-of-phase cancellation at 
low frequencies. But when one uses a 
small box to accomplish this, the stiff 
ness of the enclosed air produces re 
onance at point between 20 and 
200 cycles, depending on the size of the 


People accustomed to the 


peakers will no doubt fee! 


cle ep 


compact 


some 


box. 

Mr. Hartley’ 
that at first it 
lesness. Instead of using a solid ma 
terial for the back, Mr. Hartley use 
sort of loosily stretched 
absorbing burlap and fiber 
nearly one inch thick. This provides a 
very back which prevent 
pacting within the enclosure and there 
In addition, the 
enclosure has seven layers of felt 


olution is so simple 


reduces one to peech 


some sound 


materia! 
loose com 
fore avoids resonance 
eacn 
separated by about 2 inches and form 
ing an acoustic filter that absorbs almost 
Thus, only a smal! 
to meet the front wave 
and cancel it. In this way he achieve 
both infinite baffling and nonresonan 

with incredible simplicity and cheay 

The principle is widely applicable 
and experimenters might 
ing it. 


all the rear wave 
fraction escape 


ness 
well try 
There is a price to pay for eve 
thing and the Hartley system does nm 
achieve its fine performance 
some sacrifice, namely somewhat lows 


efficiency. This is 


witne 


because the rea 


ibout 
power output v 
impler Hartley 
lo of efficiene 
in the 

far le 

nodert 

have 


undl 


Altec 303C 


tuner 
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Side view of the 
Hartley 215 
speaker. Unit is 
nonresonant 
through audio 
range. 


range greatly where more sensitivity is 
necessary 
The FM 
respects A 
one limiter and a ratio detector 
good sensitivity 
4 microvolts for 40 db of quieting. In 
my location this was sufficient to pro 
vide noisefree reception on all but one 
of the available high-fidelity 
including two some 140 
distant. A third station in the 
city still somewhat in the 
The sensitivity would be higher if a.v.c. 


! 


portion is excellent in all 


cascode r.f tage, two if 
stages, 
about 


result in very 


station 
airline mile 
ame 


was noise 


0 Lt 0 
FREQ 


Fig. 1—Response of the audio channel. 





VOLTS OUTPUT 


Fig. 2—IM distortion characteristic. 


ao RESPONSE - 08 
reel) 


Bo WARD A444 





The bass and treble response. 


were not applied to the r.f. and first i-f. 
However, the a.v.c. is good in 
against the phase distortion 
which often occurs through overloading 
The pa sband 
appears to be close to 200 ke at 6 db 
down 
low 

The a.f.c. ean be disabled by a 
tion selector switch; however, it i 
to tune a weak ‘ 
strong one with the a.f.c. on. An “eye 
indicator permits and 
the receiver is as easy to tune on FM 
and AM 

The 
pletely 


stave. 
surance 


on strong local stations. 
The distortion is very pleasantly 
fune 


station adjacent 


accurate tuning 


audio control 
satisfactory. 
jacks on the back for additional inputs 

a magnetic pickup and a higher-level 
input tape recorder or a 
crystal or ceramic pickup. The input in 
use is indicated on the dial. The audio 
channel is fairly flat from 20 to 20,000 
cycles (Fig. 1). The slight rise in the 
bass is probably due to the fact that the 
bass control was not precisely neutral. 
This curve was taken with the gen- 
erator applied to the spare (high-level) 
input channel and does not include the 
phono preamp. The IM distortion is 
below 2% (Fig. 2) for all levels of out- 


portion i com- 


There are two 


such as a 


OUBBINGS DIO! RECORD & 








FREQ 
Fig. 4—AES equalizer response 


put less than 3 volts. Mu 
output is available at higher 
levels, but 2 volts will be suffi 
most amplifiers to obtain 
output. 
Separate 
both 
The curves of Fig. 3, supplied 
manufacturer, indicate the 
control honestly and 
treble boost is not great. Thi 
treble n 
seems to me a wise precaut 


bass and treble 


provide boost and atter 


accur: 
disappointment to 


misuse and consequent headache 
ticularly since the response of tl 
tuner is flat in the treble 
no further treble boosting 

The record equalization f 
ous Altee practice and i 
usual. The phono switch 
AES equalization; 
treble e 


choices, 
250 cycles but no 
and 800-cycle crossover and 
equalization. Treble equalizat 
latter two positions can be obt 
manipulating the treble contr: 
most records with 200 
crossovers are recorded flat 
ble, this is very satisfactory 
curves in Fig. 4 show the re 
tained with the four Ameri 
recorded on a Dubbings D 
were made with the tone contr 
neutral or flat position and 
switch turned to AES equa 
is evident that by and large 
equalizer produces 
from all the recording curve 
very well with the new OR 
curve. The bass and treble cor 
be used to shape the 
further 

The 303C is well built, 
reflects quality design throug! 


accept anile 


phor 
hand 


primarily designed for uss 
built 
quality radio reception and 
reproduction are prime ! 
front-view photograph 
AM-—FM tuner appears 
the opposite page. 


home music system 


New Records 


Note: Records are 12-inch LP and 
play back with RIAA curve unless other 


wise indicated. 


BARBER: Adagio for Strings 
DIAMOND: Rounds 
COPLAND: Quiet City 
CRESTON: Two Choric Dances 
Capitol P-8245 


This particular Capitol disc, I a: 
is not one of their best. The defini 
throughout and the sound is dead 


is partly a matter of miking. Qui 
idagio for Strings are duplicated 
cury offerings and personally I f 
cleaner with better bass, bett 
more presence. Not that the 
mean they simply aren't uy 
ards achieved by 


All this music i 
a little 


others and 
worth 
patience easy to 
Choric Dancea seem to me the 
They w 
contrast betweer 


in inetrumentation 
indicating the 
f basses, but unfortunate 
does not show this too well 

The Rounds shows that ¢ 


and this is the best of the 
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bright and clean, the bass growls mors 

dling strings have a nice sharp bit« 
Good enough to enjoy and appreciate 

fully but not for test, demonstratior 


off 


HINDEMITH: Symphonic Metamor- 
phoses on Themes by Carl Maria 
von Weber 
SCHOENBERG: 5 Pieces for Orchestra. 
Op. 16. 
Mereury 50024 
This is definitely not for tl Y or ever 
the average music lover; it i < 
ly like modern music. Don't let that 
title about themes from von Weber f 
Weber himself could listen for a m« 
days without being aware that he 
the themes, which, anyhow, are f 
piano pieces, not the familiar overtu 
made these reservation let me add 
who can take it at all will find this music 
lating and with a fine sound, freer 
hi-hi effects than some of Mercury 
tacular dis« clean and with a remarkalt fine 
orchestral tone. The Scherzo of the Hindemith 
has excellent clean percussives of rather individ- 
ual tone. The crescendos are exceptionally clear 
There are very fine brasses and winds, and the 
— of Orchestra Hall comes through faith- The Altec 303C 
The Schoenberg is remarkable for its sharp, tuner, designed pri- 
narling, snorting, growling brass« and wind marily for use in 
I know of no brasses like these. The whole Custombuilt home 
work is excellent test material for definition, music Systems. 
partly because of the 12-tone scale, but also be- 
cause of the rather unique polyphony. There are 
some very subtle tonal nuances, even in the per- 
cussive sections, The opening of the second move- 
ment has some vibratos similar to those produced 
by multiple bell ringing. Later there is a very 
percussive bass, very deep. The whole thing is 
excellent for distortion testing because the ex- 
quisite dissonances (if you insist on calling then 
that) would be unbearable if compounded by 
distortion, especially in the finaie. Unle the 
family and neighbors are connoisseurs of music 
this is certain to bring violent complaint if you 
play it loud enough to get the full benefit of the 
music. But that’s your problem. I live in the 
middle of the woods and my wife has the facul- 
ty of mentally plugging her ears 


WALTON: Belshazaar’s Feast 

London Philharmonic Promenade 

Orchestra 

London Philharmonic Choir 

Sir Adrian Boult conducting. 

Westminster WL 5248 

I have never cared much for cantata even 
Sach though I can listen to anything he 
wrote all day long Sui this din« ay 
me, It is a moving work, displaying 
of voices and instrument to produ 
emotional effect The recording i I 
most realistic treatment of mixed 
orchestra in the catalogs 

The definition of both voices and in 
is phenomenal. The sibilants and other 
transients are brilliantly reproduced. Or ce 
sions you can hear, not only the soloist, but The “Grand” Bof- 
entire chorus drawing in its collective breath fle for two, three 
The werk employs an extraordinary number of or four Hartley non- 


instruments and, if you listen carefully resonant speakers 
pick them out from the crowd. The percussive SI x 
are notable and the bass is both very low and 


te fic ir rot Unquestionably « of } t 1 
er , — me of the be the music is in the modern idiom which 
recordings so far made Even if you don't ‘ " 


dinary layman and many music lovers f 
hard to take, It pretty silly to dew 
tem with material the listener do« 


for chera: music, you'll find thi or dem- 
onstratton 
os 3 , _ it I eoncede I've been guilty of it myself 
RIMSKY-KORSAKOV: Scheheresade then are some discs which will make a | 
Argeo Quz nducting the Or- tem sound stunning and still provide 
chestra of the Vienna State Opera. inheadachy listening—well calculated ir 
Westminster Wi 5234 pect to win admiring comments 
, a The Mercury Bolero is very clean at 
RIMSKY-KORSAKOV: Capriccio defined. If you know your instrum« 


Espagnol hould have no trouble listing the 1% 
"ePaS and the instruments involved in each 


RAVEL: Bolero doubling of two dissimilar instrument 
Paul Paray conducting the Detroit °° * Couple of octaves apart, is clear 
Symphony in the ninth, tenth and twelfth 


The Capriccio has a tremendou 


- < 
Mercury MG 50020 cellent definition in peaks, a tone 
The trouble with most good hi-fi teet and der niy realistic but lovely throughout 
onstration records is that, more often than not, drums and a nice big, low-toned ba 
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Junior Record Play 


The junior record 
player-amplifier. 





Internal view shows 
parts mounted. 


IDS love to play Even 

the little l-year-old reaches for 

the turntable or the arm to try 

to operate the record player. But 
for him most machines are too complex. 
There's the on-off switch, the volume 
control, the arm and finally the opera- 
tion of shutting the machine off after 
the record is played or turning off the 
motor between On most chil 
dren’s record players the volume con 
trol and switch are one. Turning off the 
record shuts off all 
the start of the next 
set warms up 


records. 


record 


power and delays 


record while the 

I've known youngsters to leave a rec 
ord player on night the 
shut-off operation was forgotten. Oth 
ers have cried because, when the record 
was started, there 
the warmup 
more 


over because 


wa no sound during 
delay—a half minute or 
This is nearly half of the play 
children’s records. It 
these problems that 
built 


time of 
eliminate 
this phonograph* was 


ing some 


was to 


The only operation necessary to set 
both the motor and amplifier in opera 
tion instantly is to lift the arm. By the 
is moved from the arm rest to 
the turntable the amplifier is warmed 
up. The motor faster. 


time it 


starts even 


The circuit (Fig. 1) contains a one- 


Pat. No 


2 680,786 


er- Amplifier 


Phonograph features quick 


u armup, 


automatic shutoff 


By NORMAN L. CHALFIN 


tube power amplifier (battery type), a 
selenium rectifier and a Microswitch 
The selenium rectifier provides plate 
and filament power for the 3V4 pentode 
amplifier. A dropping resistor from 
B plus to one side of the filament and a 
resistor from the other side of the fila 
ment to B minus 

bleeder system for 
The resistor in the B 
vides grid bias 


make up a 50-ma 
filament 


minus 


current 


ide pro 


A Microswitch built into the chassis 
assembly or attached to the 
of the top of the cabinet, directly he- 
neath the arm rest, is the on—off control 
for motor and amplifier. It is normally 
closed; the weight of the pickup arm 
A rod through the pickup rest 
acts as a piston to depress the leaf of 
the switch. This opens the 
long as the pickup remains on the rest. 
The moment the arm is lifted, the pres- 
the switch 
the circuits to both the amplifier and 
the turntable motor. There is no delay 
in the operation of selenium rectifiers, 
and it takes only a second or two until 
the filament of the 3V4 is heated 


No particular wiring precaution is 
necessary. Mount the volume control 
on the motor board (see photos). The 
output transformer is mounted on the 
speaker. The speaker and transformer 


inderside 


opens it. 


circuit as 


sure is released and closes 


are mounted on the front of th 
wraparound. The important fe 
this unit is the switch cir 
operation through the pickup 
2). All other constructional d 
arbitrary and any 
arrangement will do. 
4 finer circuit that per 
low-output pickups for 
operation is shown in Fig 
speed motor is, of course, ré 
leads between pickup, vo 


conven 


3V4023Q5 


! 
‘ 
[LEAF OR SNAP SW 











petee 


Fig. 1—The one-tube phono amplifier 
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and amplifier input should be shielded 
because the low level and higher gain 
will make the circuits more sensitive to 
hum pickup. The tube lineup for the 
three-speed circuit is a 1U5 or 1L4 pre- 
amplifier and 3V4 power output stage. 

(This record player trans- 
formerless type power supply with one 
side of the line connected directly to a 
common B minus bus, so all precautions 
to minimize shock hazard must be 
taken. 

The amplifier must be fully enclosed 
within a nonmetallic cabinet or case 
with all protruding screws or bolts 
which touch the chassis carefully coun 
tersunk and insulated. Note the au 
thor’s cabinet construction. Be 
that the push rod in the pickup rest is 
nonconducting material. The 
and the 


uses a 


sure 


made of 


pickup arm should be plastic 


HIGH-FIDELITY DICTIONARY 


ED B 


Overcutting 

The result of excessively wide excur 
sion of a cutting stylus, causing it to 
break through to an adjacent groove 


Overhead cutter 

A cutting head assembly suspended 
above the distinguished from 
a cutter mounted in the end of a swing 
arm mechanism. The overhead cutter is 
mounted on a shaft known 
as a lead screw, rotation of which moves 
the cutter the edge of the dis¢ 
toward the center. 


Pad 

A configuration of resistors designed 
to attenuate the signal without intro 
ducing impedance mismatch. (See 
Attenuator.) 


disc as 


threaded 


from 


Port 

An opening in a loudspeaker enclo- 
sure other than the one behind which 
the loudspeaker is mounted. (See Reflex 


baffle.) 


Preamplifier 

An additional amplifier preceding the 
main amplifier. The preamplifier is 
generally used to build up the signal 
from a microphone or pickup to a value 
ufficient to drive the main amplifier 
The preamplifier is usually, but not 
always, built on a separate chassis and 
may have its own power supply. The 
(AM, FM, television, 


program selector 
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Fig. 2 (Left)—De- 
tails of the pickup 
rest. 


Fig. 3 (Right)— 
Schematic diagram 
of phono amplifier 
for low-output 
cartridge. 


Parts for 1-tube amplifier 


Resistors: !—27 ohms 
ohms, |—150 ohms, | 
1—250,000 ohms, '/, watt; | 
10 watts; |—I-magohm 
Capacitors: |—0.25 pf 
150 volts, electrolytics: | 
lytic 


2 watt, wirewound, |—é68 
10,000 ohms, !—27,000 ohms 
2,250 ohms 
potentiometer 
paper; |—50 yf, | 

100 pf, 10 volts 


wirewound 


80 yf 
electre 


Miscellaneous: |—pickup arm (nonconductive). | 

crystal cartridge; |—3V4 or 3905; |—Microswitch 
leaf type (normally closed; open when ieaf is 
depressed); i—selenium rectifier, 65 ma; |—PM 
speaker, 3.2-ohm voice coil: |—output transformer 
primary impedance: 10,000 ohms, secondary in 


cable between the cartridge and ampli 
fier should be two-conductor type with 
shield All 


adequately 


an insulated ventilating 


should be screened 


holes 


'KSTEIN 


phono, etc.), equalizer, loudness control 
and treble 
located in the 


tone controls are 


preamplifier 


and bass 


often 


Pre-emphasis 
The 
the high frequencies during 
the signal-to-noise 
necessary because the 
the cutting stylus 
progressively smaller at the 
frequencies. In the playback equipment, 
the high frequencies 
emphasized to 
relative level 
de-emphasis are also used in FM radio 
Improve the 


process and result of boosting 
recording 
to increase ratio 
This is lateral 
swing of 


become 


higher 


must be dé 
them to their 
Pre-emphasis and 


restore 
correct 
systems to signal-to-noise 
ratio. 


Presence 

That quality of a sound-reproducing 
system that the 
listening to the original 
than to its reproduction 


creates illusion of 


sound rathe: 


Printing 
The 


from one layer of 
adjacent layer on the spool 


transfer of magnetic 


wire t« ar 


pattern 


tape or 


Record noise 
Noise voltages produced as the stylu 
passes over the granular surface of the 
Record 
record scratch o1 


Reflex baffle 
(See 


record noise is also known a 


surface acratch. 


Sass reflex enclosure.) 
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3V4 or 3Q5 


table 


pickug 
ord 


Parts for 2-tube 
All parts 
and cartridge 
resist« 

fr egor rr wart 


amplifier 


prev 


tors 


Reluctance 
That 

‘ ppo 

neti 


cireul 


during 


by vibration 


Shot effect 
The rand 

from the t 

number of ¢ 

of time 

rent | 

tion 


noise 


Stereophoni« 
\ ound 


igned to pre 
of the origir 
the point 
loud pe ike! 
The number 
the repre 
number 
| 


cai arranypern 


correspond t 
micropnome 

peaker rep! 
tener would 


located t tf 


ponding n 
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Adding 


VERSATILITY 
fo BERBER 


MASTER 


INTERCOM 


UNITS 


ECENTLY a 


me with a 


contractor came to 
olution 


nterest other 


problem, the 
of which ma serv 
tand the 


the following fact 


ice techniciatr To under 


problem fully must 
be known 

Several departments in the contrac 
tablishment were connected by 
Talk-A-Phone model KS-60 units in an 
etup \ 
the input and output circuits of one of 
these 


tor’ f 


all-master keleton diagram of 


units is shown in Fig. 1. In opera- 


Fig. 1 


Basic input and output circuits, 


tion, similarly numbered terminals of 
all units have common connections, as do 


all R 


of each station a jumper i 


terminals. On the junction block 
run between 
igned that sta 


(Station No. 3 


the terminal number a 
tion and the X terminal 
is shown in the diagram.) 
The TALK-LISTEN 
LISTEN position; the speaker of the unit 
is connected between terminals X and R. 
When this switch i 
rALK 


witch ! 


ce pressed to the 


position, the peaker is connected 


across the input transformer for use as 
output of the 


between the 


a microphone, and the 


amplifier appear numbered 
terminal to which the station selector is 
set and the R terminal 
used only for talking 


calls another, the 


The amplifier is 
When one unit 
amplifier of the sta 
must be turned on and 
switch must be 


called 
warmed up, it 


tion 
selector 
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PRYE 


set to the number of the station calling, 
and its TALK-LISTEN switch must be held 
in the TALK position to answer the call. 
Each operator manipulate his 
TALK-LISTEN switch throughout the con 
versation., 


must 


wanted to retain the 
tem. But 
in addition he wanted to use one 


The contractor 
features of this all-maste1 
unit as 
station from which he could 
call any other station and get an imme 
that 
All this without the operator’ 
to do anything but 


a control 


diate answer from an operator at 


statior 
having talk from 


wherever he might be standing in the 


room Furthermore, the contractor 


wanted to add simple slave stations, in 
the form of PM 
where it would not be nece 


nate calls but where the 


speakers, at locations 
ary to origi 
control station 
could call and get an answe! 

At first this seemed like a large order; 
but after considerable diagram sketch- 
ing, a simple solution found. It 
was only necessary to mount a d.p.d.t. 
side of the 
net and connect it into the intercom unit 
as shown in Fig 

When this switch is in the 
position, the circuit is 


? tAN 
< > 
< > 

> 

—_ 


was 


switch in a hole on the cabi 


MASTER 


exactly the same 


revised cir- 


added. 


Fig. 2—Schematie of the 
cuit—MASTER-SLAVE switch is 


as in Fig. 1 and the unit 
all-master system just a 
switch is normally left ir 
However, when this switch 
SLAVE, the speaker of the 
the station selector is ad 
nected across the input tr 
the LISTEN position and the 
tion’s own speaker is acro 
fier output. In the TALK 
control-station speaker bec: 
phone, and the output of th: 
goes out through the numbere: 
to which the station selector 
the K terminal to the speak« 
mote unit. In short, throwing the 
on the control station to SLAV! 
all other 
tions. 
An advantage of this i 
called by the control station 


master units into 


to be turned on or manipul 
way to respond. Only th 
the control station need 
TALK-LISTEN switch. Thi 
helpful in calls to a location 
person answering may ! 
leave what he is doing. F 
tions can be added to the 
by the control station simp! 
leads from an unused nt 
minal and the R terminal o 
junction block to the voic« 
speake 

A converted 
used with a single slave sta 
shown in Fig. 3 so that ca 


master 


connections for 


Fig. 3—Slave-unit 

use with converted master station 
inate frem either end a 
amplifier of the master stat 
on. A s.p.d.t. switch 
loaded to remain norma 
tion The statior 
control station is normal 
tion No. 1, which 
be heard at either end. Wher 
station operator wishes t 
call, he holds the switct 


shown 


mear 


the Spe aker voice coil i 
the input of the contr 
the SLAVE switch contact 
station operator answer 
TALK-LISTEN switch dow 
letting is up to listen. If 
switch on 
not necessary for the 
erator to hold his 


selector positior 
swite! 
the conversation 

When a 
with a single slave statior 
in an all-master system, th« 


control statior 


tion operator can lister 
tion in the system simp! 
the MASTER—SLAVE switch 
by setting the station sel 
number of that station. Dep« 
the circumstances, this n 
not be an advantage! 
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V front ends and i.f. amplifiers are 

generally aligned with a setup sim 

ilar to that in Fig. 1. Unless the 

marker generator can produce 
multiple pips, the technician is limited 
to the single marker frequency pro- 
vided. Adding a simple, compact, self- 
powered sideband modulator, as shown 
in Fig. 2, will place additional pips on 
the response curve. They will be sep- 
arated from the main marker point by 
the crystal frequency of the sideband 
unit. 

For the alignment 
i.5-me crystal will 
marker on the response curve at a 
point indicating the position of the 
audio carrier, if the marker generator 
is set at the video carrier frequency 
(or a submultiple thereof) Fig. 3 
shows an idealized front-end response 
with video and audio carriers 

The modulator yields the 
curve of Fig. 4 for i.f. alignment. Here 
the marker generator is set at the video 
if. carrier frequency (26.4 mc in this 
example) and a 1.5-me crystal is used 
in the sideband unit 
duced at the adjacent-channel 
point, at 1.5-me intervals 
top of the curve (indicating band- 
width) and at the audio if. carrier 
(here, 21.9 mc). If the marker genera 
tor is set accurately, all important 
points on the response curve will be in- 
dicated simultaneously. 


of front 
place a 


ends, a 
sideband 


sideband 


Pips are then pro 
audio 
across the 
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sideband modulator 


The sideband modulator 





alignment setup 





Fig. 2—Using the sideband modulator 


A low-frequency crystal (100 to 250 
ke) is used for sound detector align 
ment f 
shows 


and linearity adjustment. Fig 
100-ke ideband marker 

either side of the discriminator or ra 
tio detector response curve. For in 
tercarrier TV sets, the center frequency 
of 4.5 mec may be spotted by inserting a 
4.5-me erystal into the sideband modu 
lator unit and turning the marker gen 
erator off. 

A triode Pierce crystal 
with cathode-follower output is 
tively coupled to a 
diode modulator 


oscillator 
capa i 
wideband crystal 
(Fig. 6). Values are 
chosen to permit operation over a wide 
range of crystal frequencies. Connect 


pro 
tal 
late« 


unit 
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the modulation permitting identification 
of fundamental! and harmonics on stand- 
ard AM communications receivers. 
The affect the 
appearance of the response-curve pips, 
which have the typical 
tion of beat-frequency 


modulation does not 


“birdie” agita- 
markers. When 
that the 

crystal 
weep gen- 
erator blanking is 
The imple: If sideband 
pips appear, the two instruments are in 
phase. If no sidebands are visible, re 
versing the a.c. line plug of either unit 


operating the unit, be sure 


“on” period of the modulator 
corresponds to that of the 
oscillator if used. 


procedure | 


will restore the pip 

If for any reason the 
plate supply (Fig. 
point X in 


constructor 
wants to use a du 
7), it should be 
Fig. 6 

Pip size is 
tentiometer, useful in setting the output 
level below the point which may cause 
distortion of the alignment curve. Since 
the entire device is designed to work at 


inserted at 


controlled by a carbon po- 


a low level, only a minimum of r.f. sig 
nal from the marker should 
be inserted at J1. Alternate manipula 
tion of the marker generator ampli 
tude control and the Pip size control 
will establish the proper amplitude ra- 
tio for best sideband operation 


gwenerator 


Construction 

Eliminating the d.c. supply 
the entire device to be housed neatly in 
Minibox. The 
miniature 
was at the 


permits 


a 2x 3%-inch aluminum 
power transformer, of the 
type used in TV 
time of writing available from Burstein 
Applebee in Kansas City (stock No. 
190714). Half-watt resistors 
ramic capacitors help conserve 
I had Amphenol type 83-IR u.h.f. con 
may be substi 


boosters 


space 


nectors on hand; others 
tuted 

Arrangement of shown in 
the photos, is straightforward. If a 
miniature power transformer is not 
available or a d.c. plate supply is de 
sired, a larger Minibox can be used. The 
may built into a 
sweep generator, The addi 
slight and should 


parts, as 


entire unit also be 
marker or 
tional heater drain i 
not overload the marker or 
The oscillator plate 
from the d.c. B 
resistor 
with the 


sweep gen 
erator transformer 
current can be taken 
plus line through a 
(about 120 volts i 
PIP SIZE control at 


dropping 
required 
maximum) 


Additional applications 

There are several worth-while addi 
tional uses of the sideband modulator 

1. Crystal calibrator. A 100-ke, 1,000 
ke or other standard can be 
plugged in and the output taken from 
The 60-cycle modulation 
identification of all har- 


crystal 


connector J2 
permits easy 
monics, which extend well into the tele- 
vision intermediate frequencies (as high 
A signal or marker genera- 
calibrated or checked 
against the crystal standard by con- 
necting it to terminal J1 and viewing 
successive beats on a high-gain oscil- 


as 50 me) 
tor may be 


loscope connected to J2 
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2. Response-curve calibrator. This 
function should not be confused with 
the production of sideband markers. 
Sideband markers are fixed only in re- 
lation to the main movable marker pip, 
and all pips move together as the mark- 
er generator is tuned across the curve. 
In response-curve calibration, the pips 
are stationary and represent fixed fre- 
quencies across which the marker pip 
may be moved. To secure this absolute, 
not relative, calibration of a 
curve, the marker generator is not fed 
through the modulator unit. 

With J2 connected to the marker in- 
put terminals of the sweep generator 
(or otherwise coupled to the circuit 
under test), a crystal with harmonic re 
lationship to the i.f. passband—4.5 me, 
for example—is inserted. At the 
point on the passband corresponding 
to the appropriate harmonic (the fifth 
harmonic of 4.5 mc, or 22.5 mc) a sta- 
tionary pip will appear. This pip may 
used to calibrate the marker 
generator, fed into the circuit under 
test beyond the point where the side 
band unit and the sweep generator are 
connected, Crystals with fundamentals 
of 1 or 1.5 me will place check points 
across the entire curve. Once a 
cifie point on the curve is marked with 
a high-frequency crystal (such as a 4.5 
me unit), the close-spaced pips may be 
used to identify the frequency of points 
all along the response curve 

3. High-frequency crystal detector 
and heterodyne mixer. With the power 
disconnected, the crystal diode circuit 
of the sideband modulator may be 
to indicate r.f. power at frequencies ex 
tending through the u.h.f. television 
bands. A microammeter connected to 
either J1 or J2 (observe polarity of 
current flow) will indicate r.f. fed into 
the opposite connector. If enough r.f 
voltage is present in the sources, two 
signals may be fed into one connector 
and the difference frequency recovered 
from the other. The difference signal 
can then be amplified by any appropri 
ate amplifier (i.f. strip, video amplifier, 
scope or audio amplifier, depending on 
the range of difference frequencies in 
volved). Variations in the output ampli 
tude of sweep generators across a given 
sweep band can be checked by feeding 
the swept signal into J1 and viewing 
the output from J2 on a high-gain os 
cilloscope 

4. TV horizontal linearity bar-pat- 
tern generator. For this function, the 


response 


also be 


spe- 


used 


Parts for sideband modulator (Fig. 6) 
Resistors: 2—i00, |—I50, |—47,000, |—54,000 ohms, 
Yy watt; |-—-500,000 ohms, potentiometer 
Capacitors: |—25 wuf, i—250 pwuf, 2— 00! uf 
i—.006 yf 

Miscellaneous: |—IN34 crystal; |—power trans 
former, primary: 117 volts, secondary: 110 volts @ 
20 ma, 6.3 volts @ 0.3 amp (Burstein-Applebee No 
19C714 of equivalent); 2—<connectors (Amphenol 
83-1R of equivalent) l~on-off switch (may be 
mounted on potentiometer): |—crystal holder; |—7 
prong miniature socket; |—6J6; |—Minibox chassis 
2" 3/4, inches; |I—knob for potentiometer 


Parts for d.c. power supply (Fig. 7) 
1—2,200-ohm resistor, ', watt; |—35-ma selenium 
rectifier; |—20-20 yf 150-volt electrolytic capacitor 


sideband unit is supplied with a marke: 
frequency corresponding to any con 
venient video channel, or 
ple thereof. A low-frequency cry 
(100-250 ke) inserted into the 
lator will produce a number of vertica 
bars on the picture tube. Adju 

can then be made to give the be 
spacing of the bars. For best re 

a bar-pattern generator the unit 

have a d.c. plate supply 


a ipmuiti 


} 
moau 


VIDEO CARRIER MARKER 
~ 


pattern 


Fig. 4—Sideband unit provides pips. 
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Fig. 6—Schematic diagram of the sid« 
band modulator without a d.c. supply 
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Fig. 7—Diagram of d.c. plate supply 
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A LABORATORY TYPE TUBE TESTER 


A checker fo meet the demands of 


increasingly complex 


RANSCONDUCTANCE tube test- 
great Improvement on 
type but have thei: 
The instrument de- 
scribed in this article (Fig. 1) is su 
perior to them in that it tests tubs 
under working conditions: grid bias and 
plate and screen voltage can be set to 
value. Plate 
metered and 


ers are a 
the emission 
limitations. 


any desired and screen 
currents are 
ductance is read directly by applying a 
l-volt r.m.s. signal on the 


measuring the output in a.c. milli- 


transcon 


grid and 
amperes. 

The instrument is not as complicated 
to operate as the large number of con 
trols would suggest and, while it 
longer to test a tube, it actually saves 
service time by accurately establishing 


takes 


a tube’s condition. 

A Heath emission type built 
in the unit simplifies construction. It 
tester, as 


tester 
can be used as an emission 
originally designed, to test diodes, recti- 
fiers and for short-circuit tests. For 
transconductance tests the Heath tester 
supplies the sockets, heater voltage, line 
meter, and line voltage adjust for the 
bias supply and audio oscillator. Any 
free-point tester can be used in the same 
way. 


Oscillator and bias supply 


Fig. 2 shows the half-wave rectifier 
that supplies up to 40 volts negative 
bias, the full-wave rectifier that 
plies the oscillator and the meter that 
measures injection signal voltage. Po- 
tentiometer R1 adjusts the negative 
grid bias. The 1-volt grid input signal 
is adjusted by R2 and metered by the 
6C8-G and 0—2-ma meter. One section of 
the 6C8 is used as an isolating cathode 
follower to prevent clipping of the 
signal voltage; the other 
d.c. amplifier, making a sensitive meter 
unnecessary. The 0—2-ma was 
calibrated to read 0-3 volts a.c. at 2,000 


Sup- 


section 18 a 
mete! 


cycles. 

An audio oscillator operating in the 
region of 2,000 cycles was chosen in 
preference to the 60-cycle line frequency 
because it produces less loss in the plate 


moO 


Fig. 1—Block diagram shows basic lay- 
out of the laboratory type tube tester. 
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equip ment 


a.c. meter. For instance, with the 
shown in Fig. 3, a 1l-volt 60-cycl 
hows only 30 of the output 
pared to a 2,000-cycle signal. 

The oscillator transformer is a 1:1 
push-pull input in a Hartley circuit 
Since the center tap overexcites it, some 
iggling with voltage, 
istor and capacitor was necessary to 
produce a good sine wave, It 
necessary to depart from 
when a transformer o! 
make is used. Loading the secondary 
with the 10,000-ohm potentiometer de- 
reases the effective primary inductance, 
increasing the frequency and improving 
the waveform 


se tup 
ignal 


com 


plate grid re 
may be 
Spe cified 


values another 


Plate and screen supply 
The 1619 tubes act as rectifiers (Fig. 
3) and variable voltage controls at the 


same time—the two 500,000-ohm poten- 























By JOHN A. DEWAR 


Varict 

out} it 

which d 

\ highs 

crease the plats 

volt adequats 

rement high 

choke 

winding can be 
The ax ompone ! piate cul 

rent the 1 i ine Lube 


rent requl 


resistance forme! 


tran 
conductan applied 


the grid 





PS 


. 2—Schematic diagram of the 


1619(3) 
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Fig. 3—Schematic of plate and screen supply of the transconductance 
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that 
1,000 


poses 


translated into micromhos; 
milliampere a.c. ij 
Mea 


several proble ms 


easily 
is, 1 


micromhos 


equal to 
uring thi ac 
the d.c. plate current 
component must be isolated, lo 
be kept to a and the im 
pedance introduced in the plate circuit 
must be kept to a low value compared 
to the tube’s 

Many arrangements 
the circuit shown in 


es must 


minimum, 


load re sistance 
tried and 
3 proved best. 


were 
Fig 
For isolation, a line mixing transformer 
is used. This has a center-tapped 500 
ohm primary and a 500-ohm secondary 
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lab- 
tube 


Front of the 
oratory type 
tester. 


= chassis 
com- 


Rear view 
and major 
ponents. 


with 250- and 500-ohm taps. Its current 
100 ma. Secondary current is 
IN34 crystal diode and 


1 his come 


rating 1s 
rectified by a“ 
measured on a 0—l-ma meter 
efficient but 


occur 80 It 18 necessary to increas¢ the 


bination is losses 


some 


signal voltage to slightly above 1 to 
compensate for them. 

The 38-inch used has a 
movement of 1 ma, with 400 ohms in 
ternal resistance. It is from a 
altimeter and has a 260 
lots of room for 


of four calibration 


meter DASIC 
surplus 

scale which 
calibration. A 
were 


grives 


total ranges 


used with the 1-milliampere meter: 
Basic 0-1 ma—0-1,000 umho 
100-ohm shunt, 0-5 ma—0O 
pmho 
44-ohm 
pmho 
28.5-ohm shunt, 0 


O00 
shunt, 0-10 ma 


15 ma 
pmho 

A new meter scale, calibrate 

micromhos, made by 

numbers (cut from a tube mar 

thin black card pasted over the 

of different 


values of 


was 


scale. For a meter 
resistance other 
sistance must be calculated 
In testing filament type tubs 
in the filament causes an a.c 
the grid, giving a 
output meter. To 
out a 100-ohm potentiometer ( 
is connected from 0 to the 
on the filament transforme: 
Heath kit tester) and the B 
ground connection to the mor 


appear on 


on the balance 


j 


This is adjusted for zero reading 
before the tube 
types it Is set 


output meter 
For 


tion. 


cathode 


Construction 
Standard 19-inch steel 


used, screwed to a wooden rac} 


panel 


more easily wo 
The instr 


thar 


ommend 
terial than steel 
in the photos is larger 
This 
allowed space for changes an 

The outlay in 
build this tester 
worth while in view of it 
A similar manufactured 
the neighborhood of $1,000 

Ten 


switches 


some 


was an experimental 
time and 
is considerable 


single-pole 5-positior 
are 


side of the 


grouped, five 
emission teste. 
numbered and connected as fi 
Fig. 5): Switch 1 connects to 
all sockets; switch 2 connect 

2 pins, and so on. On the Heat! 
from pin No. 1 on a 
is removed from switch A an: 

to position 1 on switch 1. Thi 
RETURN and connects bac} 
switch A. Similarly with swi 
through to kK. All tube-element 
switches are marked: 


the lead 


Position 


back to emi 
to output 


Return 
Plate 

supply 
Screen to 


meter a 


screen suppl 
Grid—to audio oscillato1 
supply 
5. Off 
The five meters on the top 
Plate volts, 0-400; plate 
0—5-50 ma (value of shunt 
calculated from meter’s 1 
volts 0-400; screen « 
ma; grid bias volts, 0—40. 7 
down 
with 5-ma movements were 


open circuit 


screen 


struction costs sur} 
act as light bleeders on the 
plies, a desirable feature 
pertinent measurements simulta 
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indicated without switching is a great 
advantage since plate, screen and bias 
variations interact and must be ob- 
served for a final adjustment. The 
meters are shown in the schematics with 
their associated equipment and not 
separately, as on the panel. 


Calibration 

Scale multiplication can be checked 
by setting a tube to read exactly 1,000 
umho. Switch to the 5,000-umho range 
and check that it reads 1,000. Similarly 
adjust another tube to 5,000 wmho and 
switch to the 10,000-umho range, and 
so on. 

Tl 
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Fig. 4—Connecting the hum-bucking 
potentiometer to the filament trans- 
former. 


Accuracy of measurement can be 
checked by using a number of known 
good tubes of the same type and taking 
an average of them. They will vary 
because of production tolerances. Plate, 
screen, bias and heater voltages must 
be accurately set. Check accuracy of 
instrument meters with a v.t.v.m. known 
to be accurate. The signal-voltage meter 
(basic 0-2 ma) was calibrated against 
an a.c. Vv.t.Vv.m. 

High - transconductance type tubes 
tend to oscillate at u.h.f. in some testers, 


Parts for tube tester 

Resistors: |!—270, 3—!,000, !—47,000, i—470,000 
ohms, |—megohm, '/, watt; |—2,500 ohms, | watt 
3—precision resistors (meter shunts, see text); |— 
100-ohm wirewound potentiometer; 2—1!0,000, 2— 
500,000 ohms, potentiometers. 

Copacitors: |-—.0068 pf, i—.00! pf, i—0.! pf, 200 
volts; I—8 pf, |—8-20 uf, 150 volts, electrolytics, 
150 pf, 50 volts, electrolytic, 2—i6-16 wf, 450 volts, 
electrolytics. 


Miscellaneous: |—7Y4, |—7A4, |—éHé, |—6C8-G, 
3—1619, tuBes; 2—0-400 volts, 2—0-5 ma, |—0-! ma, 
|—0-2 ma, |—0-40 volts, meters; |—iN34; |—pilot 
lamp and holder; |—power transformer, 2.5 volts 
@ 4 amp, 2.5 volts @ 2 amps, 750 volts c+. @ 75 
ma; |—power transformer, 300 volts c.t. @ 20 ma, 
6.3 volts @ 1.5 amp; i—choke, 10 h @ 75 ma: I— 
choke (see text—any high-resistance choke or audio 
transformer winding); !—oscillator transformer, 1:1 
ratio, | side center-tapped; |—line mixing trans- 
former, primary 500 ohms, secondary, 500 ohms 
with a 250-ohm tap; 3—+.p.s.t. switches; i0— 
single-pole 5-position switches, rotary non-shorting: 
|—chassis for oscillator and bias supply; |—chassis 
for plate and screen power supply; |-—emission type 
tester; |—single-pole 4-position rotary switch; |— 
mounting panel. 
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giving an inaccurately high reading. 
This tester has not shown such a fault. 
In fact in several months’ use it has 
proven accurate, very useful and free 
from bugs. 


Operation 


Since the emission  tester’s 
switches A to K represent pin con 
nections 1 to 10, these have 
numbered on the panel for ready ref 
erence, In center (neutral) position all 
connections are to the filament tap. 
Similarly, the other 10 element switches 
are on RETURN. Using a tube manual, 
let us test a 6K7. Plate supply off. Test 
for shorts. Then: 


Pin 1 


lever 


been so 


shield. Lever switch down, 
to ground. 
2—heater—center, as is. 
plate—lever down, switch 
3 to plate. 
lever down, switch 
4 to screen. 
Suppressor 
ground, 
Pin no connection 


18. 


Pin 
Pin 


Pin 


screen 


Pin lever down to 


center, as 


heater—lever down. Fila 
ment selector to 6.3 volts 
Pin cathode lever 
ground, 
grid 
Switch 


Pin 
down to 


lever 10 down. 


10 to grid. 


Cap 


Turn on B Consulting tube 


manual set: 


plus. 


Plate current range to 50 ma. 
Plate volts to 250. 


TO PLATE TERM ON T2 





— 
TO W°2 PIN 








—o- 
TO W*3 PINS 























PTO GRID, OSC 


aos PRY Oo . 


TO SCREEN 
PWR SUPPLY 
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(It is ad- 
ias high at 
plate cur 


volts 


>} P 
late curre! und 7 ma, 


screen current 

lranscot 
1,450 

The tubs 
cause the \ ! n othe 
tubes of ibstituted, 
uch a X4 j 635, 6C5, 
et or t ) for 
1619 f ) { will re 
quire forme! 
with 6.3-v« \ B plus 
switch anged » the B 
minu ir? e slow to 
heat 

Substit 
quire cir 
the d.c. amp 
tube and mete 
Alway nave 
setting 
10 elk 
lever 
to see 
before 
that 
to in 

Comp! 
widel 
Ing-up 
acter! 
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. ——-—= LEVER SWITCHES ON EMISSION TESTER 


Fig. 5—Tube-element selection switches connected to the emission tester 





TEST INSTRUMENTS 


Underchassis 


of 


APACITOR 
TESTING 


with your 


OHMMETE 


Used with multimeter, unit 


prov ides reliable check 


By SOL D 


© tremendously use 
and 


HE ohmmeter, 
ful for continuity 
checks, i 
capacitor testing 
makes use of 
volt-ohm-milliammeter ; 


resistance 
shakes for 
The service tech- 
nician generally the 
versatile but 
when it comes to testing capacitors, he 


no great 


fine 


finds that the resistance-measuring cir- 
of the ohmmeter gives him only a 
very limited ability to spot an open or 
a badly shorted capacitor. It fails to 
give any effective overall “good-or-bad” 
test on many in-between 
defects 

The 
euit in from 
the fact that it basically measures cur- 
flow in a low-voltage battery cir- 
Thus, the is virtually 
for indicating critical 
leakage 


cult 


important 


the ohmmeter cir 


capacitors 


weakness of 
testing stems 
rent 
cuit ohmmeter 
useless capac 
at rated voltage. 
the 
arises where a capacitor must be tested, 
the technician 
He may use a 
provides leakage and capacitance meas 
condi 
time-wasting 


{ onsequently, when occasion 
alternatives 


which 


ha two 


capacitor tester 
rated-voltage 
the 
ystem of substituting good capacitors 
all over the lot 

Many manufacturers of 20,000-ohm- 


urements under 


tions, or stoop to 


directions 
instruc- 


per-volt multimeters include 
for capacitor their 


tion booklet. Such directions, in general, 


testing in 


PRENSKY 


point out that it is possible to use the 
current ranges (and sometimes voltage 
placing 
the milliampere range of the meter into 
the power supply of the set, in 
with the suspected 
method, while theoretically 
much better test, is not 
factory from a practical standpoint. 
Among other things, it involves using 
the current range of the meter on the 
live set. It would be much better if 
we were able to retain the advantage 
of test-prod probing with the multi- 
meter without the danger of 
to the meter by incorrect operation 
with the set turned on. Such a method 
is described in this article. 

The primary objective of this unit 
is not to but to 
provide on the meter a practical good- 
bad the merit of the 
capacitor. The neon lamp serves in a 
large discharge 
this, it 
currents to be 


ranges) to measure leakage by 


series 
This 

giving a 
very 


capacitor 


Satis- 


damage 


measure capacitance, 
indication of 


role, absorbing 
currents. While doing 
the heavy discharge 
expected from large electrolytics (4 to 
40 wf). Though the neon flash might 
be used for a fast check on these 
the determination of dis- 
charge ability is available on the meter 
at all times. 

The capacitor tester 
compact, small enough to be attached 


minor 
shows 


capacitors, 


(see photo) is 


view 


the test unit. 


to the side of a multimeter 
interfering with the portabili 
instrument. It provides 
1. A power supply for 
300 and 450 volts d.c 
% A 


output 
leakage measurement by 
current scale of the meter, on « 
a capacitor—with the meter 
fully protected during this t« 

8. A discharge test wit! 
in the meter circuit, of t) 
holding ability of a capa 

4. Switching 
the proper 
voltages, 


circuits for 

value and polar 
according to the 
tested. 


capacitor being 


Circuit operation 


The d.c. 
from the 
and are 
switch. 


test voltage 
self-contained p< 
selected by the 
The test voltage 
in the supply (1 
selenium rectifier stack a 
voltage-tripler circuit. The 
quirements for these test 
very modest, being no more 
50 ma for short periods—th« 
leakage expected from even 
good electrolytic that wou 
be tested (100 wf at 450 
rent demand for more than 
occurs only with defective 
In these cases, any large 


power 


+} 
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wh 


flow only for the few seconds it takes 
to determine that the capacitor 
There is, therefore, no problem 
effects from 
tinuous current, and the power supply 
can be made inexpensive and compact 
Operating from an 
former, the supply uses three miniature 
(65-ma) selenium rectifiers and instant 
ly produces the required test voltages 
The maximum current delivered by the 
supply is limited by R1 and R2 to a 
safe value for the meter, so that 
tively large instantaneous 

currents or even a dead short 
cause excessive meter overload 


is bad. 
with 


temperature-rise con 


trans 


isolation 


rela 
charging 
will not 


a 
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Fig. 1—Schematic diagram of the capacitor test unit. All values are shown. 
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TEST INSTRUMENTS 


When a capa t ve te 
the 
teste te low 


rhe 


The test chassis in 
operating position. 


ted, 
ipacitor 
the 
fol 
the 


turn on 


order 


low I 


150) 

ible the 

the rated 

CHG posi 

tion volts 
as di 
volt 
throt 

meter nad e! ‘ 


flow 
the 
but 
safe even 
; cale.) 
I he 


then sta 


meter 


w time 
( pec ially 
me time.) 


‘ after 


posi 
tion | ome 
a. iitimeter 
where the non ‘ f the meter 


rectin ime ‘ i more 


action 
Thi I | irrent 
throug tne }t te tt isual 


20.000 


ition 


imeter 
hecked 
for i t ete hy re 


are tested 
discharge 
capacitor to be 
lifting 


other 


Capacitors 
(Fig. 2) and 
cuits. The 
first isolated by 
while the set or 
the de-energized 
Jumper leads from the capacitor tester 
pin jacks are plugged into the meter, 
and the regular test leads are used at 
two other pin jacks of the tester. | 
this point no testing action takes place, 
since the switch i 
still open, allowing the connection 
the meter-range switch 
checked for correct test 
given in the table 


in the charge 
(Fig. 8) cir 
tested 1s 
end 
device of 
part is 


cireu 


versing ( i iitimeter 


one free 


tern 
which ; 
capacitor | 
ive 


p to 
charge discharge 
and 
position to be 
condition 


+ 450V 
o 
JNENOWN 


r rt > 


'} 4 4 chemati narge 


circuit 
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irge 


circuit. 
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TEST INSTRUMENTS 
6 Pre lever switch to DISCH posi- 


tion Observe movement of the meter 


pointer for it maximum wing 
indicated in the di 
the table If the 


wing is obtained, it 


past 
the value charge 
column of required 
ade 


the 


needle how 


quate charge-holding at Hhity and 


capacitor may be considered good 

4s an example of 
take a 20-nf 150-volt 
After the 
tions, set elector 
(150 


120 ma 


operation, let us 
good capac itor, 
making 
the 


ition 34 


connec 
the 
volts) and the 
When the lever 
(charge), the meter 
the forming 
and charging current and then quickly 
With the 
meter range reduced to 12 ma, the read- 
ing is still low. When the meter range 
is further 2 ma, the leak 
age current read as, say, 1 ma, 
which is much than the allowable 
0.2 ma per wf (4 ma in this instance). 
Return the lever to its neutral (center) 
position. With the now 
set at 300 volts a.c., lever to 
piscu. The meter 
the half-scale reading required and the 
test is completed, (The flashing of the 
neon is incidental but it may 
by noting its duration, especially if 
a quantity of 20-vf 150-volt capacitors 
are to be checked.) 


necessary 
witel of 
unit to pos 
meter range to 
to CHGE 
over for 


is pressed 
pointer wings 


stabilizes at a low value 


reduced to 1 
can be 


meter range 
the 


swings past 


press 
pointe: 


be used 


The test be made 
detailed by 


values for 


tables may more 
adding specific 
commonly 

much the 


a good—bad tube-testing chart. 


good—bad 
used size of 


capacitors, In Same manner 


as in 


Further development versions 
For construction purposes, the capac- 
itor tester has been 
a form that may be conveniently built 
for use with the most commonly avail 
able meters such as the Precision model 
85. The usefulness of the may 
be further developed by greater com- 
pactness and use with a v.t.v.m. 

One version of the miniaturized unit 
is shown in the photo: the components 
have been fitted into a box small enough 
to become a permanent addition to the 
multimeter. The small size is 
possible by using a Switchcraft 


presented here in 


tester 


made 
type 


Parts list for capacitor tester 

Resistors: {'—27, 2-5,600, 2-—-39,000, |-—220,000 
ohms, '/, watt; 2—2,200, |—10,000 ohms, | watt 
Miscellaneous: 3-—20-yuf 450-volt electrolytic 
tor (Astron MM 20-450 or equivalent); |—s.p.s.t. 
switch; |—d.p.d.4. switch (neutral center position): 
|—2-pole 6-position rotary switch (Mallory 3226 J 
or equivalent); |—dial plate for rotary switch: |— 
isolation transformer, 10 watts, 120 volts to 120 
volts (Stancor PS-8415 or equivalent); 3—selenium 
rectifiers, 65 ma, approximately % inch cube (Inter- 
national Rectifier Corp.); 4—pin jacks; |—line cord 
(removable, TV type); 2-—jumper leads with phone- 
tip plugs, 6-inches or longer; |—NES5I lamp and 
assembly; |—/,-watt neon lamp and holder, for 
discharge, |—chassis 


capaci- 


TEST TABLE I—ELECTROLYTICS 


CHARGE TEST 


Meter Range’ 
(ma) (for 
Start at 120 
Start at 120 
Start at 12 


20-f 


Start at 12 


Allowable Leakage’ 
unit) 
4 ma (0.2 ma/pf) 

2 ma (0.1 ma/pf) 4a. 

| ma (0.05 ma/yf) 300 vac 

Start at 12 05 ma (.025 ma/yf) 00 vax 
0.5 ma (.025 ma/uf) 60 v.4< 


DISCHARGE TEST 


Allowable indication 
(for 20-yf unit) 
ma (past 

(past % scale) 


6 
200 v 
150 v (past '/, scale) 
30 v 
is v 


Meter Range 
12 ma 2 scale) 


(past '/, scale) 
(past '/4, scale) 


For meters with d.c. resistance of 20,000 and a.c, resistance of 1,000 ohms per volt 
After charging (or forming) surge, reduce range to lowest safe scale for accurate stabilized reading. 


Allowable leakage for 


current (factor * pf + 0.3) ma. Factor 


practical replacement pur 
[These values are about twice the RETMA standard 
varies from 01 


oses 
or new capacitors given by the formula 
ot 25 volts to 04 at 450 volts.) 


Leakage 


TEST TABLE II—NONELECTROLYTICS 


CHARGE TEST 


Capacitance 
(uf) Voltaqe (volts d.« 

| or over 600 
400 

0.5-0.9 600 
400 

0.104 600 
400 

05-0.9 600 300 
400 

01-04 600 300 
400 

001.009 600 300 
400 

005- 009 600 150 
400 (v.t.v.m.,) 

001|-.004 600 150 
400 (v.t.¥.m,) 


1,200 
1,200 


1,200 


Meter Range 


DISCHARGE TEST 


Allowable 

Indication 

(approx 
pointer swing") 


Allowable 
Leakage 
(meter 
divisions’) 


Meter Range 
(volts d.c.) 


Below 6 1,200 
| 


Below 1,200 


1,200 


Below 


300 


Below 
V, scale 


30 | 1/12 scale 


Below 


Below 150 ! scale 
(v.t.v.m.) 
150 , scale 


(v.t.¥.m.) 


Below 


4a 
7 
2 
a 
2 
a 
Below 2 300 
4 
! 
2 
2 
4 
2 
4 


(Based on resistances of 20,000 ohms per volt d.c. and 1,000 ohms per volt 


where v.t.v.m, is indicated) 


‘Each division on 20,000-chm voltmeter equals 50 pa divided by number of divisions 


For critical applications such as 
definitely less than tya. All indications are 


=F capacitors, 
or stabilized readings 


reading should be practically zero and 


‘Discharge swing should be approximately equal to charge swing. For comparing swings be sure 


to obtain full swing of each, using lever 
necessary—appreciable difference will 


action, 
be noted with bad capacitor 


repeated if necessary. Exact readings are not 


Miniature tester mounted on meter. 
miniature switch and dual-sectior 
mon-negative can type of ele 

The temperature rise of the 
rectifiers is small enough to 

lected, permitting the close pla 

of components. An Alden 
pilot light and neon lamp we 
still more 

Extension of the range té 
capacitor values by the use of 
as indicator is indicated in 
items of the test table. The t« 
for between .001 
ef are given first for the n 
and then repeated for the v.t 
v.t.v.m. is a Heathkit V 
an input impedance of 11 meg 
compared to the 20,000-ohn 
type multimeter impedance 
ohms on its 300-volt d.c. rang 
is more important, the v.t. 
150-volt d.c. range) 
sensitivity for 
many times as sensitive a 
imate 1-s“a-per-division 
the multimeter on its 
range. 

The v.t.v.m. will 
more sensitive leakage 
sirable for mica and 
itors), but much lars 
swing on and dischar 
when the swing becor 
small for good reading The 
range (of the Heathkit 
can be successively reduced 
volts d.c. down to 50, 15, 5 
handle smaller capacitor va 
more sensitive ranges mu 
with proper care, switching 
only when the higher 
small a deflection. 


miniat 


room. 


capacitors 


6 mode 


give 
leakage n 


give, not 
indicat 
ceran 
also a 
charge 
pointer 


scale 


range ¢ 
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ELECTRONICS 


The polariscope produce color 


similar to those shown on our 


patterns 
front cover, 


STRAIN 


in VACUUM 
TUBES 


Tube manufacturers check the 
glass envelopes of tubes to 


assure strength and long hfe 


By VINCENT C. De MARIA* 


HE residual 
uated electron tube envelope are 
of major concern to tube manu- 
facturers. Any strain weakens the 
glass and makes it more liable to failure 
when treated roughly, as when insert 
ing or removing the tube, subjecting 
it to blows or friction or even to the 
expansion and contraction due to tem 
perature changes in the equipment. 
Strains in glassware can be observed 
with a polariscope, the instrument used 
to produce the photograph shown on 
the front cover. It consists essentially 
of a light two Polaroid films 
with optical axes at right angles to each 
other and a tinted plate for imparting 
The photograph on this page 
shows a technician checking for strains 
in the neck of an experimental cathode 
ray tube. Strains are 
patterns and approximation 
of the amount of The polari 
cope indicates the nature of the strain 


stresses in an evac- 


source, 


olor. 


seen as color 
give an 
stress. 
either tensile or 
comparable in 


forces, compressive, 


by hues beauty to 

rainbow. 
ever-continuing 
reducing strain, alloys 

for glass to-metal seals 


nature's 
In the 


means of 


search for 
have 
heen deve loped 
in which both glass and metal contract 
at the same rate when cooled from the 
high temperatures of the manufactur 
Electron 
furnaces 

created 


ing and sealing processes 


ically controlled annealing 


further relieve the stresses 


*Sylvania tlectric Products Inc., Bayside, 
Y 
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during manufacturing. The’ recent 
application of strain gauges’ to obtain 
strain data further aids in providing 
larger and safer cathode-ray tubes. 
Television technicians and others re 
sponsible for the placing or mounting 
of electron tubes play an important 
role in maintaining stress-free, 
therefore long life, 
Many cases of glass envelope failure 


and 
tube conditions. 
in sealed tubes have been due to failure 
to follow established precautions: 


1. When fastening vacuum tubes by 
the glass envelope, as is often 
with picture tubes, a resilient 
or felt material should be used between 
the metal mounting bracket and the 
glass tube envelope 

2. Surface abrasion 
vented it weaken 
appreciably. 


done 
rubber 


should be pre 
the glass structure 
Surface scratches 


caused by placing cathode-ray tubes on 


may be 


a table top or other hard surface with 
material between 
Other 
of surface abrasion are adjusting ion 
magnets and inserting tubes in 
cramped locations while hard 


spare tubes in 


out a compressible 


the tube face and table. cause 
trap 
wearing 
rings, and storing 
without their 


gem 
bulk 


, 


3 Any leverage effect which result 
must be 


protective carton 


in tensile force eliminated 
Such when pre 
sure is applied at the neck or base of a 
securely mounted tube when adjusting 
or mounting deflection yokes, 
coils or magnets and ion traps. 


forces are produced 


fo« usiny 


Do no elud ! ne ibove that 
all sty in § train 
has it rig ‘ ten intro 
controlled 


condition \ i! t th and 


duced intention 

re 

creased when the 

placed in compre 

tem peres 

automobile 

some airpli 
The elect: 


of controlled mn 4 


advan 
taye ibricat 
ing the e press ) whieh con 
tain tl Wi that t the elec 
tronic ¢ ry if ) ! ( ijusting 
the anne f are eft in 
the gla 
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ELECTRONICS 


SCANNING WITH 


ULTRASOUND 


A fasi inating appli atio 


S. M. MILANOWSKI 


LTRASONIC 


are 


canning techniques 
among the important 
methods of locating hidden flaws 

in materials steel, 
aluminum, plastics and ceramics many 
of which could satisfactorily 
tested with X-rays or other 
Some engineers still that 
ultrasonic seanning will eventually be- 
standard feature of all televi- 
sion receivers, since light modulated by 
exceptionally 
sharp and bright images. But they also 
agree that scanning will not 
come completely practical until present 
systems greatly 


most 


such as brass, 
not be 
means 
maintain 


come a 


ultrasound § produces 


such be- 


television have been 
simplified 

Initial efforts to use ultrasound for 
industrial test purposes in both the 
United States and Europe consisted of 
high-frequency vibrations 
through a material, 
the 


was an ef 


projecting 
from a 
to a receiving much 
as X-rays Thi 
fective method of testing relatively thin 
the 
pe ne- 


transducer 
device same 
are used 
sheet or materials, because 
intensity 
trating a 
the density 


the material 


plate 
of ultrasonic vibration 
proportional to 


the quality) of 


material j 
(and thu 


not a practical method of test- 
im- 


It wa 


ing most materials because sonic 


pulses traveling from one medium into 
tendency to become 


ability to 


have a 
and thu 
penetrate, For 
impulse is sent through 


another 


echoes lose their 


example, if an ultra 
sone a heavy 
forging, much of the energy of the im 
pulse will be lost when 

1. The the that 


is closest to the transducer or generator 


urface of forging 
produces an echo 


2. Flaws of foreign matter, if any, 
within the forging produce echoes 
3. The the far 


thest away from the transducer or gen 


surface of forging 


erator produces an echo 
Industrial 
investigate 


began to 
using 
to determine the pres 


engineer soon 


the possibility of 
ultrasonic echoe 
flaws in various in 
a difficult 
ultrasonic 
depth 
1912, 
the 
ma 


ence or absence of 
material This was 
the fact that 
had been used a 
finders aboard vessel 
much had to be 
properties of n 


dustrial 
task, 


echo 


despite 
devices 
ince about 

about 


and learned 


acoustical imerous 
terials 

The first 
test 
multaneously in England, Germany and 
the United States during World War II 
Most of these were similar to, if not 
precisely the the l 
Re flectoacope produced by Sperry Prod 
ucts, Inc., Danbury, Conn 


industrially practical echo 


devices were developed almost si 


same a ltrasonic 


54 


of sound energy 


Ultrasonic equip- 
ment indicated 
crack in specimen 
and was sustained 
when specimen was 
cut. X-rays did not 
show flaw. 


Scanning image. 
Long white line 
represents upper 
surface of materi- 
al. Dots and lines 
beneath it indicate 
flaws. 


This instrument generates ultrasonic 
impulses by using radio-frequency cur 
rent to vibrate a crystal 
quartz crystal, 
barium titanate crystals have 
used). Impulses with 
1 me or more are commonly used, 
echoes of maximum intensity cannot be 
produced with ultrasounds at lower fre- 
quencies. The exact frequency used in 
any given circumstance depends on the 
ability of a test material to pass a 
impulse with maximum efficiency: no 
two different have the 


piezoelectric 
(usually a although 
been 
frequencies of 
since 


sonic 
materials same 
acoustical properties. 

The metal holder for the Reflecto- 
scope’s output crystal is usually held in 
close contact with the surface of a ma- 
terial to be inspected because high-fre- 
ultrasound will penetrate 
the thinnest layer of air. However, the 
need for close contact between the « rys- 
tal and a test specimen has been elimi- 
nated in many cases by immersing both 
units in a fluid such as wate 

After the energy from each 
impulse is reflected, the 
crystal of the Reflectoscope serves as a 
detector, making it possible to amplify 


quency not 


ultra- 


sonic output 


N 


each echo and produce visu: 
the face of a C-R tube. The 
of the signals or visual imas 
face of the tube vary with t 
of time required to produce 
echoes. 

Therefore, signals on 
right or left side of the tub 
nothing more than the exi 
material surfaces; 
center of the tube 
flaws. 

Devices of the Reflecto 
have saved millions of dolla: 
ways and airlines 
by locating small flaws in 
crankshafts 
whose failure could cau 
cidents. Similar defect 
been detected with X-ray 
because they either 
vary the density of X-ray 
they existed in material] 
and brass alloys which can: 
trated by X-rays. 

Yet, for many indust1 
ultrasonic instruments had 
shortcoming: They couldn't 
distinguish unimport 


imag 
indicate 


during 


and other 


were 


small, 
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Material immersed 
in tank is scanned, 
the image appear- 
ing on the C-R 
tube screen. 


Components of 
search unit. Quartz 
crystal is mounted 
on’ right-hand end 
of long metal tube. 
( one-shaped unit 
fits over tube and 
beams ultrasound. 
Remaining parts 
used to align tube 
and material. 


from the major defects which can cause 
ome articles to be virtually useless. 

This shortcoming has now been elim 
inated by a television type scanning 
technique that makes it possible to ob 
serve on a C-R tube a complete cross 
ectional image of a test specimen—a 
that could otherwise be obtained 
only if the specimen were cut into two 
pieces. This technique was originated 
by Electro-Circuits, Inc., 
Calif., but similar have re 
cently been developed by other firms 
ultrasonic test 
An ultrasonic search unit is 
surfaces of a material 
that as many as 1,000 energy 
impulses per second can be echoed, am 
plified and indicated on a C-R 
screen. A phosphor coating on the 
screen causes the visual signals to glow 
for many seconds after they are pro 
duced 

As a rule, both the output end of the 
unit and the test specimen are 
immersed in a water-filled tank so that 
ultrasonic impulses and echoes can be 
transmitted and received without run- 


view 


Pasadena, 
methods 
produc ing instruments 
moved 
over the speci 


men so 


tube 


search 
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» 
— 


ning the risk of damaging a thin quartz 
crystal by rubbing it over a rough-sur 
faced test specimen. Where an immer 
sion tank is impractical, as in testing 
underground gas pipes for 
special fixtures transmit the ultrasonic 
impulses to the surfaces of test speci 
mens through a stream of running wa 
ter. 

As much as 90% of the energy trans 
mitted by the search unit is 
when it comes in contact with the near 
est surface of the test This 
produces an reference line 
which indicates the relative position of 
that surface on the C-R tube screen 

Energy entering the test specimen 
is echoed either by flaws or the farthest 


corrosion, 


echoed 


specimen 
intense 


urface, and the visual images produced 
on the screen indicate the precise 
below the 


hape 


and locations of flaw peci 
surfaces. 

Scanning movements of the 
sonic search unit can be produced by 
either manual or mechanical mean 


and the position of the search unit can 


men 


ultra 


be varied to beam energy at a specimen 


from different angles. “Angular beam 
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ELECTRONICS 


van den BOSCH 


suggested sev- 
electro- 


HREE years ago I 

eral new approaches to 

encephalograph (EEG) technique. 

One that I with 
certain of my experiments is the beat- 
frequency circuit is 
shown in Fig. 1. It consists of the well- 
known Toennies input circuit, using a 
68C7 selected for low input noise and 
grid current. It is followed by a single 
68J7, followed by a bridge system of 
the type used by Mr. Grey Walter. The 
output of the bridge is fed into the con- 
trol grid of a pentagrid converter (a 
6A8 has been found suitable). On grid 
4 of this tube is injected the oscillator 


used success in 


technique—-the 


voltage. 

The 6SN7-GT in a 
resistance—capacitance circuit. Its fre 
quency can be varied by changing the 
value of Cl, C2 and C3. | have found 
that the required frequencies (2 to 50 
cycles) can be covered by using a vari 
able capacitor for C2. 

The oscillator tube is followed by a 
6J5 buffer stage. The pentagrid stage 
is followed by a 6AK5 amplifier before 
being applied to the oscilloscope or a 
pen recorder, Wave analysis is very 
much simplified and can be made 
almost instantaneously if visual obser 
vation is sufficient; otherwise photo- 
graphic records will show clearly in- 
phase signals as compared with other 
frequencies. I recommend this proce- 
dure strongly to anyone wanting to 
start in EEG. Compared with compli- 
cated wave-analysis apparatus, it sim- 
plifies matters very much and has 
enabled me to study the relative effici 
ency of different types of electrodes. 

Let me remind the reader that these 
recordings (EEG) are made by apply- 
ing to the scalp several small electrodes 


oscillator is a 









































Fig. 1- 


soaked in a saline solution. The poten 
tial difference between two 
is then recorded. The 
potential can differ 
practitioners have agreed on certain 
positions for the electrodes so that 
potential differences measured might be 
interpreted uniformly. The recordings 
have thus acquired a clinical signifi- 
cance. It has been possible to diagnose 
with certainty several diseases of the 
brain as well as identify and localize 


electrodes 
value of this 
greatly, and 


brain tumors. 

EEG may still be 
infancy. Though it is 
assistance to the medical profession, it 
is—from the physicist’s point of view 
a very rudimentary method of ascer 
taining the electrical functioning of the 
brain. 

Let us look at the input circuit. Fig. 
2-a shows the method of applying elec 
head. Fig. 2-b is the 
Capacitors Cl and 
Resistor R2 is the 
electrodes 


considered in its 
proving of great 


trodes to the 
equivalent circuit. 
C2 are very small. 
skin resistance between 
(they are in saline solution) and i 
usually between 5,000 and 15,000 
ohms. When we consider the fre 
quencies, the network is very ineffici- 
ent. The electrodes applied to the head 
have a capacitance ranging from 1 to 
about 5 syzf. This is of course an aver- 
age, for the value varies from indivi- 
dual to individual and is governed by a 
series of factors outside the reach of 
either the physicist or neurologist 
(thickness of the skull, temperature of 


Schematic of instrument used in beat-frequency technique experiments 


the tissues, etc.). I have fo 
tions from 2 to 6.2 in the 
constant. The virtual 
electrodes is also subject to sli 
tions. The same 
resistance of R1, which is c 
by the neurons. But even wit} 
inefficient network, voltage 


50 microvolts are recorded 


urtace 


can be aid 


The most commonly used 
EEG is by the 
method, the volta 
recorded between two 
ated on the head. This is n« 
very efficient and easy method for k 
cating brain tumors. Another meth¢ 
of recording EEG potential 
taking the potential between one elé 
trode on the head and one attached 
an ear lobe as a 
I believe this method, 
developed, should yield better result 
For some of these 
have used a double-tetrode é 
trometer tube manufactured in Er 
land by Ferranti (type DBM12A) 
separate preamplifier. FE! 
speaking, it can better be conside 
an impedance conversion device. The 
tube lends itself to the 
tions as the American 
this is a single tetrode. Fis 
this tube in the Dubridge-Brown ci: 
cuit, which gives excellent results. Be 
ginners should guard against tempera 
ture fluctuations which might influence 
readings. The circuit as shown together 
with the Ayrton shunt and galvanon 


recording 
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when p oper 
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excellent control 


recommended to 


constitutes an 
apparatus. It is also 
physiologists who are interested in a 


ete! 


single recording only. 

Great progress has been made in the 
last few years in medical science in the 
anatomical, pathological, biochemical 
and surgical fields. What in my view 
has been left too far behind is the 
purely physical aspect. When a patient 
from an unknown cause, the 
anatomist may look to the pathologist 
to tell what happened. But cell struc- 
ture alone (and these are dead cells) 
will not solve the riddle completely. I 
am sure that on the day when all the 
physical parameters are added to the 
normal medical diagnosis, medical 
science will really progress. 


dies 


- 


= 


+ 


6 


Fig. 2—Actual and equivalent circuits 
the head. 


for applying electrodes to 
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To enlarge the point a bit further, 
let us the human 
moment purely from the physical as 
pect. It can be considered a vast com 
munications network with the brain as 
a kind of central and upper governor. 
Let us consider—for example—a pin- 
prick in the hand: Immediately a train 
of pulses is sent to the brain, which in 
terprets this message and 
another train of pulses, apparently 
similar to the first, but with the result 
that there is an immediate withdrawa! 
of the hand. If at the same moment the 
foot gets a comfortable feeling of 
warmth, the train of pulses will be in 
terpreted differently. 

Anatomists and neurologists tell us 
that the brain is a very complicated 
mechanism and that various centers 
deal with specific functions that 
certain nerve fibers conduct only cer 
tain impulses. This does not take away 
the physical fact that the brain is able 
to detect, methods of fre 
quency discrimination, pulse height and 
pulse modulation. That is, it is able to 
compare certain voltages 


conside hody a 


sends out 


and 


using the 


and to 


FP-54 


Fig. 


3—The Dubridge-Brown circuit with the Ayrton shunt 
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ALLE 


HE 1955 Winter General 
of the American Institute of Elec 
trical Engineer held in New 
York Jan il-Feb. 1—~witnessed 
further advance into the 
field of electricity. Television was the 
ubject of one of the session 


Meet ing 


of electronics 


others 


discussed emiconductor Transistor 


time-delay circuits and transistor de- 


modulators for magnetic amplifiers 


were among other subjects covered, as 
was a paper on calculating the voltage 
gain of a resonant dielectric amplifier 
dealt with an all-mag 
netic audio amplifier system. The ampli 
fier is powered with an a.c. supply at 
10,800 cycles amplification 
of signals from 90 to 3,000 cycles. The 
supply is obtained from a three-phase, 
100-cycle line by cascaded fre 
quency triple ‘ Power output is about 
2.5 watts 


One paper 


permitting 


three 


The audio range could have 
desired by 
using a higher-frequency supply 

Two of the most important develop 


been extended upward if 


ments presented to the meeting were 
revealed by General Sarnoff of RCA in 
an introductory speech. These were an 
electronic tone synthesizer and an elec 
refrigerator. The tone 


discussed in 


tronic cooler or 
wreater 

Harry 
General 


synthesizer was 


detail at a later session by Dr 
IF. Olson, who 
Sarnoff 


work in 


developed it 

RCA’ 
television 
light 
synthesizer 


also referred to recent 


recording programs 
amplifier 


works on the 


and developing a 


The tone 


Tone synthesizer—Dr. Olson at keyboard, H. Belar at controls. 
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By FRED SHOUNAMAN 


Managing Editor 


principle that a tone can be analy 
into its various 
quency or pitch, amplitude, attack 
growth, duration, decay, waveform or 
timbre, frequency and amplitude modu 
lation (vibrato and tremolo) and ab 
ruptness or gradualness of transition 
from one note to another. It is then 
possible to construct a device consisting 
of oscillators, filters, amplifiers and 
trees of relays which can reproduce any 
tone exactly, or produce tones like those 
of no presently known instrument 

The work of breaking a 
music into its various components is 
slow and laborious. Once accomplished, 
however, the results can be placed on 
a perforated paper roll vaguely resem 
bling that of an old-time player 
and reproduced as often as de 
One of the main uses of the instrument, 
according to Dr. Olsen, is to make pho 


characteristic 


piece of 


piano 


ired 


nograph records. 

The electronic 
work of Nils EK 
Laboratories. Its 
one discovered by 


refrigerator the 
Lindenblad of the RCA 
principle is an old 
Peltier than 
120 years ago. When current is passed 
through the junction of 
similar metals (such as and 
bismuth), the junction heat 
For years attempts have been made to 
put the effect to practical use, but with 
little success. The RCA 
out that—unlike earlier 
had the advantage of 
provided by recent studies in solid-state 


more 


certain di 
copper 


absorb 


scientists point 
they 


knowledge 


workers 
new 


physics. With alloys the 
been able to achieve usable temp 
that 
improved 


new 


drops and feel “our cor 
quest for materia 

has discovered no indication 
limit has been reached.” 

Bell Laboratories presented 
puter type device called the “out 
er.” It utilizes a 
chine’s) past performance 
future actions. Limited at 
playing a game much like coi: 
ing, it may find practical applic 
in the development of future 
systems. 

Another possibly more inte: 
though less serious, device exhil 
Bell, was “Little Audrey,” a 
that plays a version of the 
number” game. The 
tended to demonstrate 
phone company can do 
Little Audrey understands thre 
“ves,” “no” and “O.K.” spoker 
microphone, and t 
the world by flashing words or 
The operator mentally select 
from 1 to &, then answers a nu 
questions asked by the machin 
always 
According to the scientists w 
oped it, Little Audrey can | 
game with more finesse than ar 
player 
of computations in her 
(composed of relays) that n 
being could carry in his head 


person’ 


machine 
what 


with 


communica 


guesses the correct 


because she can hold 


Nils Lindenblad shows Peltier elements in electronic cooler. 
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ORE than one technician has 

been fascinated by the pat- 
terns that can be obtained on his 
oscilloscope and has juggled the con- 
trols to bring in more interesting 
and intricate Lissajous figures. 
Some scope patterns have occasion- 
ally been printed for their beauty 
alone. It has remained for an lowa 
experimenter to create a whole 
group of Electronic Abstractions, 
composed of sine, square and saw- 
tooth waves, combined in various 
ways and with the help of phase 


splitters, amplifiers and distorting The above pattern was made by 
devices. sine-wave generators connected 


» P : . . to the H and V terminals 
Mr. Ben Laposky of Cherokee, through a phase-splitting net- 


Iowa, is the electronic artist who work and another one connected 
produced the designs on this page directly across the H and V 
as well as a multitude of others. terminals 
Those shown here are among the 
simpler ones in his collection, which Two sine-wave generators, an 
includes many remarkably delicate electronic switch and a phasing 
figures, numbers of striking three- ' network produced this pattern, 
dimensional effects, and some pat- 
terns very reminiscent of natural 
figures such as butterflies and ballet 
dancers. 
More than 30 electronic instru- 
ments of various types, especially 
constructed or modified for the work, 
were used by Mr. Laposky to pro- 
duce his collection of nearly 6,000 
photographed designs. These oscil- 
loins, or electronic art forms, have 
been exhibited in more than a dozen 
art galleries and museums through- 
out the United States. END 
Sine-wave generator to scope through a 
phase-splitting network modulated by 
another across part of the phasing net. 


This is made by a sine wave to scope, This is a sine wave through a circular Two sawtooth generators in 
with modulation by a sawtooth wave. amplifier, modulated by another sine series through phase-split- 
wave, ting network 
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TELEVISION 


Intercarrier 
BUZ-Z-Z-Z-Z2-Z2-2 


Various causes and cures 


for this common trouble 


By ROBERT G. MIDDLETON* 


HE intensity of 60-cycle syne buzz 
from the sound channel of an inter- 
usually 
when the 


carrier receiver increases 
maximum 


and sound carriers are placed at equal 


to a picture 
heights on the response curve (Fig. 1) 


Incorrect placement of the carriers is 
usually caused by incorrect adjustment 
of the local oscillator, but 
alignment of the 


bandwidth 


may also be 


caused by incorrect 


ignal circuits at excessive 


or mistuning of sound trap 


ONERALL 


SPONSE 


SOUND CARRIER 


Picture and sound carriers are 
equal heights. 


Fig. 1 
incorrectly set at 


Even when the carriers are properly 
placed on the response curve, with the 
pieture carrier at a point 6 db down 
from the top of the curve and the sound 
carrier 20 db down, amplifi 
cation of the TV 
modulation of the 
This generates unwanted volt 


nonlinear 
signal causes cross 


picture and sound 
signals 
ages, some of which 
syne buzz in the sound 

A de 
mine whether the 
limited or 


are recognized as 
scope should be used to deter- 
residual picture 
carrier clipped It 
must be connected at the output of the 
detector if the video amplifier 
coupled, If the video amplifier 
coupled, the d.« may be 
output of the 


is being 


picture 
is a.c 
is du scope 
connected at the video 
amplifier 

As shown in Fig. 2, the video signal 
line on the 
amount 


zero-volt 
d.c, seope showing the 
of residual picture carrier present 

Except during test-pattern 
when the transmitte: 
or during switching operations at the 


above the 


rises 


acreen, 


time, 
is being adjusted 


* Field Engineer, Simpson Electric Co, 


60 


transmitter, the picture 
modulation is 85%, 
of 15% of unmodulated picture 
present at all times to 
heterodyning of the sound and picture 
signals in the if. amplifier and picture 
developing a 


maximum 
leaving a margin 
carrier 


produc e proper 


detector, for buzz-free 
4.5-me sound signal. 

Nonlinearity in 
amplifiers almost 
sync-pulse compression 
out affecting the 
carrier However, 
amplifiers in distribution 


single-ended r.f 
invariably 
(fk ig >) 


produces 
with 
residual picture 
double-ended r.f. 
and 


lhe 
ionally 


system 
similar will occa 
develop 
The presence of this distortion can be 
checked easily with a d.c 
The appearance of syn 
(Fig. 4) when the 
is completely unaffected and only the 
syne tips are clipped or 
may seem strange. But, 
tip is clipped, the video carrier is being 
clipped. During the clipping interval 
cross-modulation of the 
and picture carrier takes place, generat 
ing harmonics and 
frequencies. The difference frequencies 
are heard as 60-cycle syne buzz in the 
sound channel. 
Nonlinearity in the r.f 


arrangements 
residual carrier compression 
scope 

buzz in the 
sound video signal 
compre ed 


when a yr 


sound signal 


sum-and-difference 


ana 


= 


O-VOLT LINE OF DC SCOPE 
RESIDUAL Pix NO RE Pix 
CARRIER (85% MOD ) ARRIER (100% MOL 


2— Video 


Fig. pattern on d.c. 


scope. 


3—Sync-tip compression pattern. 


plifiers is usually caused by 
permitting grids t 
However, other incor 


voltage, 
driven. 
low } 


ating voltages, such as 


screen can cause ! 
when the gr 
Likewise, a 
cause this type of syn 
When the signal 
active channels differ 
be heard when receiving a st 
when 
picture 


voltages, 
operation even 
correct weak 
bh 1ZZ 
level 
widely 
but disappeal receiv 


one. Likewise, 














1 
| 


Fig. 4-—Producing syne-buzz modulation 


accompany the sync buzz wher 
signal is being received but 
on a weak signal, 
linearity of a stage is usua 
when the grid drive is 1 
some cases the buzz lev 
annoying only when a we 
being received. One of the 
this is that many intercarri 
have a partial limiter ah: 
ratio detector, and limiting 
off as the signal level is redu 
is always some buzz modulat 
4.5-me sound signal, often 
be audible unless good limit 
is provided ahead of the rat 
Another 
weak-signal 
ratio-detector 
frequency of the ratio dete 
with changing signa! level 


bec ause 


reason for buzz 
reception 1s 


operation 


RADIO-ELECTRONIC 





balance can be seen easily with the aid 
of a sweep generator and marker. As 
the output from the sweep generator 
is reduced, the S curve should decrease 
symmetrically in height and the 4.5- 
me marker should remain exactly at 
the center point of the S curve. Un- 
balance in ratio detectors is a major 
problem. Some of the more common 
causes are: unbalance in the duo-diode 
tube, defective stabilizing capacitor 
(single-ended circuits), out-of-tolerance 
bleeder resistors and ratio capacitors. 

In still other cases the signal circuits 
regenerate at low bias values, causing 
serious deterioration of both i.f. and 
ratio-detector response curves during 
weak-signal reception. Regeneration is 
an involved problem. However, system- 
atic tests are available for regenerative 
signal tracing and provide localization 
of the feedback loop. A feedback loop 
is always present when regenerative 
distortion exists. Once the loop is 
traced out, the search for the fault is 
narrowed down considerably. 


Probes for troubleshooting 

Suitable probes must be used with 
a d.c. scope when checking the 4.5-mc 
sound signal and when checking am- 
plifiers for shift of the operating point. 
Two arrangements are shown in Fig. 5. 


PROBE TIP 
y RL 








RESISTIVE ISOLATING PROBE 


. 5—Probes for checking syne buzz. 


The crystal demodulator probe is espe- 
cially interesting. The output of the 
demodulator probe has an a.c. and a 
d.c. component, as shown in Fig. 6. 
When a demodulator probe is applied 
in the 4.5-me signal circuits, the dis- 
play above the zero-volt level 
by an amount equal to the voltage of 
the FM sound signal. 

The top of the FM sound signal, as 
seen in Fig. 6, is not uniform, but con- 
tains AM components 
cross-modulation and by slope detec- 
tion. Chief of these, from the stand- 
point of buzz troubleshooting, are the 
60-cycle buzz pulses, usually appearing 
downward notch in the 
signal, as shown. This notch is the 
stripped vertical syne pulse. Stripping 
results from passage through narrow- 
band circuits—in particular, from pas- 
through the demodulator probe 

network. When the buzz volt- 
age is higher, the notching is deeper, 
as shown in Fig. 7. Using the zero- 
volt level on the screen of the d.c. scope 
as reference, the percentage of modula- 
tion of the 4.5-me sound signal by the 
60-cycle buzz pulse can be found. 

A conventional ratio detector 


rises 


generated by 


4.5-me 


as a 


sage 


output 


can 
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reject about 40% of downward modula- 
tion, but higher percentages ride 
through the ratio-detector circuits and 
appear in the sound output. Hence, 
the modulation must be kept below 
40% or a limiter must be used ahead 
of the ratio detector. 

The resistive isolating probe (Fig. 
5) is useful for checking for shift in 


Fig. 6—The demodulator probe output. 


operating point. It is used with a d.c. 
scope and can be applied at the plate 
of any tube in the signal circuits. The 
test is made by observing the level of 
the trace on the scope screen with the 
antenna connected, and then discon- 
nected, from the receiver. Any shift 
in the level of the trace indicates a 
shift of operating point in the amplifier 
tube; hence nonlinear operation which 
increases the amount of buzz modula- 
tion in the 4.5-me sound signal. 


Lead-in mismatch buzz 

Buzz is sometimes the result of an 
impedance mismatch between the lead- 
in and the front end of the 
This occurs because the impedance mis- 
match generates standing waves on the 
lead-in. These offer a different imped- 
ance to the front end at different fre 
quencies, which distorts the re 
of the receiving system. As a result 
of this distortion, the 
voltage may be boosted, while the pic 


recelver, 


ponse 


sound-carrier 
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TV antennas on an apartment house in Zagorsk, 40 miles from Moscow 
tion in Russia is concentrated in areas within 
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Fig. 7—Deeply notched sound signal. 
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HORN ANTENNA construction 





Ord 
long 
than 
any di 


M radio had its advantage 
1) to 30 feet 


more 


nary 
would 


wire 
bring in 
enough stations from 
rection, In fringe areas TV 
is much more complicated. Aside from 


boosters, u.h.f 


reception 


fringe 
proper 


converte! local 
switches, ete., the 
antenna installation is often complex 
For example, in Kingston, Ont., 


might like to receive: 


choice of a 
one 


Distance 
Channel! Location Direction (miles) 
9 Toronto W 150 
i Buffalo WSW 150 
6 Rochester SW fi 
Rochester SW 
3 Syracuse S 
5 Syracuse S 
The 


a couple of 


family up here beams 
Yagis or a 
antenna at Syracuse and settles for 
channels 3 (100 kw) and 8 (200 kw). 
With this arrangement channel 3 comes 
in well, channel 8 not as well, despite 
its extra power. This indicates that it 
difficult to pull in the high 
band than the low-band v.h.f. stations 
in fringe areas. The problem was still 
more complicated due to our home be- 
ing in a valley. 

What we was an antenna 
reasonably sensitive on the low band, 
very sensitive on the high band and 
extremely sensitive for u.h.f. stations. 
Because of children in the family, we 
wanted one lead-in. Channel 48 (soon 
to go on the air) would be tuned by a 
u.h.f. strip in the turret tuner. At the 
present stage of the art antenna sensi- 
tivity is directly related to directivity 
—sensitive antennas must be rotated 
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average 
broad-band 


is more 


needed 


Unit pro ides 


excellent 
uh fi.—v.h.f. 
fringe arcvad 


TC eption 


different 
this 
type of an 


from 
tried to get 
by designing a long-wire 
tenna that, in position, 
correctly oriented for most or all of 
the stations listed above. It wouldn't 
work. I turned to studying the various 
types of v.h.f.-u.h.f. an 
tennas. 

I couldn’t find any antennas that met 
the sensitivity requirements for u.h-.f. 
as well as v.h.f. However, I did find a 
technical article describing a type that 
seemed to do what was needed—an 
article on horn antennas by Dean O 
Morgan in the October, 1951, issue of 
Electronics. This antenna wa 
on that article. It must be rotated for 
stations in different directions, but it 
meets my rather exacting demands in 
all other respects. We have not had 
any u.h.f. yet, but are confident that 
the antenna will pull in channel 48 
when it comes. 


for optimum 
directions. I 


rec ept ion 
around 


one would be 


broad-band 


based 


Antenna design 


The “horn” is the shape of a pyr- 
amid laid on its side with the top and 
bottom sides left (see photo). 
The two other electrically 
isolated and feed the transmission line 
at the apex. All angles are 60 the 
sides are equilateral triangles and are 
flared at 60° from each other. These 
sides could be built in a number of 
ways, but it seems most practical to use 
chicken wire for lightness and low wind 
resistance. 

The sensitivity of the antenna is a 
function of its mouth size with respect 
to the wavelength to be received 
greater sensitivity for larger size. 


open 
sides are 


Gain is directly proportiona 
tion, and this holds true in 

On the high band the antenr 
be beamed very accurately; o1 
band the beaming can be fair 
Syracuse and Buffalo are some 6( 
apart, yet channel 4 in Buffa 
come in relatively well when th« 
is beamed at Syracuse. As a n 
fact, there is a suspicion in 
that, for channel 3, the 
approaches being a huge di; 
plane flutter 
to the rear of it. 
picture-pulling 
and 4 seems to compare ws 
types of fringe antennas. 

With a rising-gain-—rising 
characteristic, 
mendous sensitivity at chann 
would not be desirable in p: 
the tremendous gain 
panied by pinpoint directivit 
the antenna could be pointed a 
it could not be held on the 
stantly for such a 
sensitive to even the ver 
breeze. Fortunately, there 
means of holding down u.h.f 
to a practical value. 

If the spacing of 
wire wavelengtl 
loss of sensitivity. At 200 m« 
length is approximately 
600 me, it is 1 inch. The 
mesh wire for the antenna 
inch wide strip of l-inch m« 
apex should have the effect 
trical mouth size of 3%—4 fe 
me. This should allow the 
at channel 48 to be less crit 


antenr 


when |} 
Neverthe 


power for 


occurs 


one would 


would 


lar re 


mesh 


exceeds .05 


WOCKWASHER 1/4" STOVE BOLT & NUT 


A* GUSSETS J ON EACH SIDE - BOLTED T 
Det” THICK GIST ALUMINUM 


Fig. 1—The sides of the horn antenna 
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Some months after his article was 
published Mr. Morgan wrote in Elec- 
tronics in reply to letters written him 
by experimenters who had built the 
horn. Most of these reported excellent 
results electrically. Mechnically, results 
were poorer—it was hard to keep the 
antenna in the air. 

You can’t appreciate the size of an 
11%-foot horn antenna until it is 
erected. Mine has become almost a land- 
mark. When first put up 6 months ago, 
it was not only a curiosity, but also 


the butt of many nasty predictions of 


what would happen come the first blow. 
I freely admit that despite the thought 
given to this weakness—the large wind 
resistance—and the steps taken to offset 
it, many nervous hours were spent 
when the weather acted up. Apprehen- 
sion has now ended; a local newspaper 
reported the sad ending of a great 
many TV antennas as a result of “one 
of the worst sleet-and-wind storms in 
years.” Our horn weathered it un 
scathed. 

Success in keeping this antenna up 
is probably due to sturdy construction 
of the antenna, reinforcing the mast 
above the topmost guy support, and 
heavy guy wires at not too great an 
angle from the horizontal (see con 
struction diagrams). 


Antenna construction 


Construction details on the horn an- 
tenna are given in Figs. 1, 2 and 3 and 
the method of mounting is shown in 
Fig. 4. Each side of the antenna (Fig. 
1) is first covered by butting and lacing 
together pieces of 72 inch wide 2-inch 
chicken wire and then lacing it to the 
frame. Next, the l-inch mesh is cut 
to size from a 36-inch width and: then 
woven or laced to the frame and apex 
(feed-point) gusset. 

The sides of the horn are 1 inch 
apart at the apex. This distance is 
maintained by a hardwood spacer bolted 
to the apex gussets as shown in Fig. 
2. The 60° angle between the sides 
is maintained by two hardwood cross- 
arms cut as in Fig. 4. 
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Fig. 2—The hardwood apex support. 
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The mast is 42 feet high and made of 
three tubes: the bottom section is a 
25-foot length of slightly oversize 1% 
inch pive into which is telescoped a 20- 
foot length of 1%-inch pipe for a dis- 
tance of 3 feet. The third tube, a 12- 
foot length of 1-inch pipe, is telescoped 
almost completely into the top of the 
1%-inch pipe, to reinforce the 1%4-inch 
pipe at and above the top guy support 
This third tube paid dividends. A sur- 
vey of the damage caused by the recent 
storm revealed that many steel masts 
snapped off like matchsticks just above 
the topmost guy support. Most of the 
other damage involved failure of one 
of the top guy wires, permitting the 
wind to bend and twist the mast, steel 
or aluminum alloy like licorice. My 
mast was 61ST aluminum alloy 

The mast was supported at the 12-, 
25- and 34-foot levels. The two top sup 
ports are each guyed with three wires 

galvanized clothes line was _ used, 
stranded double for each of the top 
guys. I became very fussy about an 
choring the guy wires after a tensile 
test revealed that the usual casual type 
of twisting would slip loose easily. The 
two guy-wire rings are \% inch thick, 
and the edges of the holes for the wires 
are rounded and smoothed to prevent 
the wires from being cut through 

Raising the mast is difficult, some 
what like fastening a brick to the busi 
ness end of a buggy whip and standing 
it straight up with the brick top 
most. Four or five assistants, plenty of 
extra length on the guy wires, lots of 
patience and an absence of wind sim 
plify the operation. 

Some comments on the material spec- 
ifications may be appropriate. Square 
tubing is used because it makes it much 
easier to “square up” the structure. 
Fairly thin-walled tubing is not only 
satisfactory but desirable for lightness 
As a substitute, 24ST alloy may be 
used. Alloy angles of 14ST or 24ST 
may be used, and any hard-rolled tem 
per of 3S, 4S, 52S or 24ST should serve 
as a satisfactory substitute for the 
61ST used for the gusset plates. Corro 
sion engineers will deplore the use of 
steel bolts in direct contact with the 
aluminum alloys. If aluminum-alloy, 


ANGLE BRACKETS - MAKE 2LEFT A2 RIGHT 2X24 


Sees ont fT 


S V4 DIA SPACED APPROX AS SHOWN 


1 SQ TUBING - SIDE FRAME 


VE XV/2 HARDWOOD 
CROSS SUPPORT 


ANGLE BRACKET -USE 1/4" STOVE 
BOLTS WITH NUTS & LOCKWASHERS 


a X OF HORN 
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JERRY KASS 


ONSIDERING the fact that the 
picture tube is the most expen- 

ive component of a TV 

urprisingly little 
given to the selection and adjustment 
of the ion-trap magnet, a unit that can 
o materially affect the life of the tube. 
An improperly installed 


the viewer of 


receiver, 


attention 1 


magnet rob 
optimum performance 
and can damage the 
The adjustment of the 

should not be 


a technique 


tubs 


severely picture 


tubs ion trap 


magnet haphazard 
there | 
having an 


The picture imper 


‘vacuum” contair mall amount 


molecule Some of these ‘*« ap 
free electrons and become nega 
ely charged ion taking their 


in the 


place 


beam current along with 


emitted from the 


tube’ 
other ion urface of 
the cathode 

ause of their enormous weight as 
compared to that of the electron, the 
lightly deflected by 


horizontal 


ions are only very 
and 
unl 


the vertical 
field Thu 
taken, the 


magnetic 
. precautions are 
inertia of the gargantuan 
ions would send them crashing into the 
center of the picture tube, contaminat- 
ing the screen phosphor and eventually 
producing a darkened center area 
called an ion spot. (See “Ion Burns” 
in the February, 1952, issue.) This de- 
creen surface 


activated area of the 


cannot be repaired, Picture tubes using 


low-voltage electrostatic focusing are 


especially damage. 


Two method 


prone to ion-spot 
are commonly used to 
prevent ion spots, both based on pre- 
venting ions from reaching the screen. 


Bent-gun ion trap 


In this sy (Fig. 1) the cathode, 
control grid and accelerating anode are 


tem 


bent at an angle with respect to the 
rest of the gun so that the beam cur- 
both On and elec- 


rent (containing 


Oe a 


Fig. 1—Bent- or tilted-gun ion trap. 
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Anode-limiting aperture at left dam- 


aged by 


misalignment of 


electron 


beam. Dise at right is undamaged, 


traight 


econd 


), if allowed to flow ina 
trike the side of the 


scree! By 


tron 


line, would 


anode and never reach the 
placing a magnetic field across the 
of the 


direct the electrons 


eurrent it i possib! 
toward the 


beam 
creen. 
However, the heavier ions are not af 
fected by the field and 
attracted to the second anode 

The bend in the 
called the ion 
magnet that 
from the ion 18s 


magnetic 


gun trus ire le 


trap, and the external 


separates the electron 
called the ior trap 


Most TV re 


ingle permanent magnet. 


magnet or beam bender 


ceivel use a 
A few use a coil or electromagnetic 
type, supplied from a i 
the set. 


d.c. source in 


Slashed-field ion trap 

A second type of ion trap (Fig. 2) 
uses an electrostatic field to deflect the 
beam current from the axis of the pic- 
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Fig. 2—Slashed-gun type of ion trap. 


ture tube. The first and second anodes 
have a diagonal gap 
with the first anode at a low 
(approximately B plus) and the 
at a high voltage. This 
warped electrostatic field between the 
anodes. This field deflects 
rent toward the second anode, (lons are 
easily deflected by electrostatic fields. 
Thus, C-R tubes using electrostatic de- 
flection need no ion-trap magnets. The 
ions are not concentrated, but swept 
the face of the tube.) 

In this gun 
trap magnet is used to 
netic field in the path of the beam cur- 
rent. This field deflect the 
toward the screen, leaving the un- 
deflected ions trapped on the inner sur- 
face of the 

The diagonal-cut (slashed) gun has a 
pair of internal pole called 
flags, attached to the gun structure. 


betweei them, 
voltage 
eco! d 
produces a 


beam cur- 


over 


tructure a double ion- 


et up the mag- 


electrons 


second anode 


pieces, 


They direct and concentrate the 
net field import int 
in adjusting the ion-trap mays 


and are an 


lon-trap magnet 

The beam bender supplic 
field with lines of 
angles to the beam axi 


magnetic 
right 
properly positioned, the m: 
flects the electron 
center of the limiting aper 
front end of the 
pi ture tube having eco 
voltages of from 10 to 16 
magnets having a field 
from 30 to 50 gausses. 


stream tl} 


Seco! d at 


Ion-trap magnets are u 
permanent-magnet type and 
ways made of Alnico. Whe: 
magnet type is used, the tr 
the two should be toward the 
the picture Most tubs 
whether a single 01 
hould be used. 


tube, 
indicate 
magnet 


Adjusting the ion-trap magnet 

For maximum picture-tubs 
jon-trap magnet should be ad 
the time of installation in 
after any movement of tl 
tube and after any adjustmer 
focus coil. Before making any) 
ments be sure the deflectio 
centered on the neck of the 
tube and pressed firmly ag: 
flare of the tube. 

With the set in operation 
contrast control 
clockwise and the brightn« 

a low level until after the 
justment of the ion-trap mag 
hould be made immediately 


completely 


receiver is turned on Kee} 


brightness low is very import 
ture tubes have been com 
in less than 30 seconds 
ion-trap 
while the beam current wa 
If the ien-trap magnet 
positioned, the electron strea 
the edge of the hole in the ac 
instead of 
through it. The heat 
contact can vaporize the d 
making proper focusing impo 


magnet being 


anode moving 


created 
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ELECTRONIC 
SWITCH 
KIT 


he basic function of the Heathkit 

Electronic Switch Kit is to permit 

simultaneous oscilloscope observa 

tion of two separate traces which 

can be either separated or super 

imposed for individual stady. This 

is accomplished through the use of 

two individually controlled inputs 

working through amplifier, multi “the, MODEL 5-2 
vibrator, and blocking stages. ‘Th 

output of the Electronic Switch is 

connected directly to the vertical $ 50 
input of the Oscilloscope. A typical example of useful- 

ness would be simultaneous observation of a signal or ® 
waveform as it appears at both the input and output 

stages of an amplifier 


APPLICATIONS 
An Electronic Switch has many applications to increase 
the over-all operating v« reatility of your oscillom ope 
It can be used to check amplifier distortion—audio 
crossover networks phase inverter circuits—to measure phase shift —special 
waveform study, etc. The instrument can also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 
necessary wave form response information without incurring the expense of 
in additional instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
the Electronic Switch Kit 
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Aeathhetl | Py ORE 
VOLTAGE CALIBRATOR I PROBE KIT 
KIT | $350 


No. 342 
Shpg. Wt. 1 Ib 


MODEL VC-2 
An oscilloscope accessory, the 342 Low 
50 Capacity Probe permita observation of 
st] complex TV waveforms without dis 
i tortion. An adjustable trimmer pro 
vides proper matching to any conven 


Shpg. Wt. 4 Ibs 


tional scope input circuit. Excellent for 
| high frequency, high impedance or 
broad bandwidth circuits he attenu 

Another useful oscilloscope ition ratio can be varied to meet in 
accessory particularly in circuit develop- 
ment work and in TV and radio service 
work. The Voltage Calibrator provides a 
convenient method for making peak-to-peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 
son basia between the amplitude of an un- 
known wave shape and a known output of 
thie voltage calibrator. Peak-to peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 


dividual requirements 


comes cme mE 
- + EMODULATOR 

BE KIT 

No. 337-C 


— $350 


we 


D 
calculations 

FEATURES 

l'o off-set line voltage supply irregularities, 


the instrument features a voltage regulator 
tube. A convenient ‘signal’ position on the 


Shpg. Wt. 1 Ib 


Extend the usefulness of your oscil 
loscope by observing modulation 
envelopes of KF or I! urriers 
found in TV and radio receiver 
Che Heathkit Demodulator Prot 
will be helpful in alignment work 
" sin unalyzer and a signal 


panel switch by-passes the calibrator com 
pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat 
ing the necessity for constantly transferring 
test leads 

RANGES 

With the Heathkit Volt 

age Calibrator it is pos 

sible to measure all types 


tracer Lasy construction with tne 
new h. 4 printed circuit board 
Voltage limits are 3 volte KMS 


and 500 volts D.« 


of complex waveforms 
within a voltage range of 
O1 to 100 volta peak-to 
peak. Build this instru 
ment in a few hours and 
enjoy the added benefits 
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offered only through com 
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releasing gas that is extrem« 
ful to the tube. The vaporize 
is usually carried along an¢ 
on the screen of the tube, 

a dark spot. Thus, the lows 
current during adjustment 


the possibility of damage 
screen tubes the probls nr 
ous because of the hig! 
which hasten the damag« 

Place the ion-trap ma 
neck of the tube, direct 
slash or bend in the gun 
the flags can be seen, use 
guide, Move the magnet 
backward, at the same tin 
it slightly in both dire 
maximum screen brightne 
tained. 

The ion-trap magnet i 
beam-centering device. Hows 
not the only unit that affect 
tering. Thus, best center 
cated by maximum bright 
are often two positior of 
brightness—use the one 
base of the picture tubs 
maximum is caused by 
magnet being too close to t!} 
or magnet. The interactior 
fields causes a maximum br 
the wrong position, one the 
age the electron gun. If i: 
adjustment the magnet 
moved more than % inel 
starting point, the magnet 
weak and should be replaced 

Bring the screen brightn« 
normal and again adjust the 
magnet for maximum bright 
this point adjust the focu 
obtain a clear line structur: 
raster. Then make a final ad 
of the ion-trap magnet for 
brightness, with the bright 
set to the maximum po 
which good line focu cal 
tained. 

If corner shadows appea 
ion-trap magnet has been ad 
maximum brightness, adju 
tion yoke, focusing device 
magnet to eliminate them 
focusing device sometime 
centering. The ion-trap 
never be used to center 
eliminate corner shadow 
the screen brightness 

With the magnet 
position, make it tight. 
is coded with a dot or 
ing should be toward tl 
face. Should a magnet 
clipped on the magne 
turb it. 

Some ma 
ion-trap adjustment of 
that they coat the edges 


nufacture? 


ating anods opening 
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when the electron bean 
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FOR COLOR TV 


BRAND NEW DESIGN: The new Heathkit Model 0-10 Oscilloscope would be something 
special at any price, but is almost unbelievable at $60.50. Completely re-designed scope 
has broadband amplifiers for color TV work and offers brilliant overall performance 
Vertical frequency response within 5 db from 5 eps to 5 me. Even more astounding, the 
response is down leas than 1'9 db at 3.58 me. the color TV ayne burst frequency. It is 
essential that scopes for color work have these broadband characteristics 

PRINTED CIRCUITS: Two printed circuit boards used in this fine instrument to insure 
stable, consistent performance. Problems solved by pre-engineering of boards, and their 
use guarantees completed unit that will have same characteristics as lab devel pment 
model, Printed circuits simplify construction and save labor 


NEW SWEEP CIRCUIT: Sweep circuit operates with exceptionally good linearity from 20 epe t De enrironie position 

ing controls for instan 

nts taneous, definite poal 

dused fer the frat time in any Heathkit Uoning without bounce 
or overshoot 


over 500,000 eps, 5 times the usual range for scopes in this price range. An entirely new circuit 


Simplified, stand 
. i y ¢ 
ardized construc- FEATURES: (ther outstanding chara 


tion technique of oscilloscope are: Built-in 1V peak-to-peak refere 
vertical and hori- | Cc 5° 5UP 
rlastic ¢ F late; 5” Sl CR 
zontal amplifier pas RT face-plate; 5° SUP CRT 
construction made tion amplifiers; hor. trace width expandabl 
possible ; hrough tube to allow inspection of any small portion 
” Une t s . 
roe nee a Pp ; oats sensitivity, .025 volts per inch; wiring harr 
board to save construction time and insure pr 
operation, Incorporates efficient retrace 
pensated step attenuator at the vertical } 
able. No foldover on vertieal over-load. Perf 
in much more expensive laboratory model 
Uses 5UP1, 6AB4, 6BO7, 12BH7, 6 
throughout so that outstanding performa 
Clean, open, under be molded condensers are used in all coup! 
chassis construction produces professional appearance in keey 
and wiring. Possible 
only through use of 
pre-cabled wiring har- 
ness, and simplified 


rinted circuit 
boards N EW 5BP!1 CR TUBE 
NEW | 


Aeathhit 
Aeathhit | 5” PRINTED CIRCUIT 


3” PRINTED CIRCUIT | OSCILLOSCOPE KIT 
OSCILLOSCOPE KIT | MODEL OM-1 


wd Shpg. Wt 
MODEL OL-1 | $ 4 © 5 24 \bs 

$295 Shpg. Wt 
*€ 15 Ibs. 


VERSATILE INSTRUMENT; | 
ew Model OM-1 era 


” 
6% 
-_— 
N -asy-to-bulld printed circuit board 
\ earn cr TUBE Jew ousy »bulld printec reu yar 


insulation factor 


New compact utility Scope—light- New Heathkit instrument styling | 

weight— portable for service work charcoal gray panel with high reada . 
bility white lettering 

Deflection plate terminals—ideal for 

ham transmitter modulation monitor New Heath twin triode sweep gener ‘ 

ing ator 15-100,000 cycle sweep | 


higl 


EXCEPTIONAL VALUE: Thy ' Model tility Oseilloseope 


g ce t 
especially for portable applicatu : ‘ ‘ cemen or persons performing f 
rksh 


eld DESIGN FEATURES: 
tests can have the advantage coy v en too, it is ideal for home w , flor ther featu ' 


the ham-shack, or as an ‘extra ope fo 5 ‘ p. It is compact, light in we 


ght 
and surprisingly versatile peratie star t trument for the price 


Front panel controls are ‘bx for eas peration and convenience. Printe 
eircuit board used far consta reuit performance Assembly time cut in half! 
SPECIFICATIONS: Vertical amplifiers feature fr yency response with 
eps to 100 ke, and within 5 db from 5 eps to 500 ke ; 

1 ke, with input impedance of 12 mmfd shunting 

Horizontal response within | rom pe te ) and withir 
500 ke. Hor. sensitivity .25 volts per inch at 1 ke put impedance of 15 mmf t 
10 megohm weep generator covers 10 eps to 100,000 eps with stable posit . 
eireuit. Cathode follower input both vert. and hor. amplifiers; push-pull vertical ae) eal  @ | n 
horizontal deflection amplifiers; 3° CRT; electronic positioning controls for wide range of @) y 
vertical and horizontal spot deflection; provision for internal and external sync; 60 cycle 
line sweep. New modern color styling and unusual performance make this instrument an 2 DIARY F DAYSTROM, Int 


outstanding value 
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OT si ing controls are usually interde 
e 0609 ohms - reverse. / : 
Cat i lvigt : ork eames ‘ ent. Any adjustment of one will 
IC iu ine ‘ 
t ac! ™s per fest ly necessitate an adjustment 
vest 


others. However, make the f 
justment that of the ion-trap 
M UJ LT | M f T f R and do it carefully—picture t 
expensive. 
Defective crystal 
K | T The picture became very fa 


RCA model 177150. The a 


bright, and what could be see 


The new Heathkit Multimeter is a te. ~Sen . picture was clear. After che 
muat to complete the instrument 
lineup of any well equipped service 
shop. Here is an instrument packed detector erystal, marked ( 
with every desirable service feature, defective. I replaced it with 
many of which are not found in other é 

Multimeters. All of the measurement 45 mere which I have used in simila 
ranges you need or want. High sensi ‘ . Oo - The 
tivity 20,000 ohma per volt D¢ ),000 

ohms per volt AC brightness but seemed to lacl 


% ADVANTAGES There even seemed to be slight 


Complete portability through freedom & ng. 


video amplifier I discovered 
picture returned witli 


< 

from AC line power operation —provides service oe I he 

ranges of direct current measurements from 150 oe py 
‘ 4 

microamps up to 15 amperes — can be safely operated o ampli fie r and have aligned 

in ECF flelds without impairing accuracy of measure , - j 

ment ’ . heats best of my ability the 


ra RANGES Othe compone nts checked 
amplifier match with my 


replaced all tube 


Full seale AC and DC voltage ranges are 0-1.5, 5, 50, 150, 500 
1500 and 5,000 volts. Direct current ranges are 150 microampa, : would appreciate any sugge 
15, 150 and 500 milliamperes and 15 amperes. Resistances are i] H. M..G / 
measured from .2 ohme to 20 megohme in 3 ranges and db range may nave +p: shalecdet ate 
from —10 to +65 db RCA uses various typ¢ 

% CONSTRUCTION of crystals for CR101, the 


The Heathkit MM.1 features a unique resistor ring switch mon being the 1N60, IN64 ar 
mounting assembly procedure. With this method of assemb!l on : <p 

the precision resistors are wired to the rings and range switch Letees actual mounting of the Their characteristics var) 
awitch to the instrument panel. This procedure pd on of advantage of simpler construction the crystals are often not 

yet complete accessibility of precision resistors in event replacement is ever required. Ohm . 

meter batteries were selected for convenience of replacement and only standard commerciall y terchangeable. On the 
available types are used. Batteries consist of 1 type C flashlight cell and 4 Penlite cells. All RCA compensates for these 
batteries and necessary test leads are furnished with the kit 
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‘* £ € . to ! 
resistor values between 15 tical approach is to repl: 


$ 50 ohms and 10 megohms with i.f. video transformer co 
e an accuracy of 10% are at 


diode, shunt resistor and 
your fingertips in the Model 


Shpg. Wi. 3 Ibs RS-1 Resistance Substitu detector components. Thi 


| tion Box kit. This sturdy good match. If the smear 
and attractive accessory eliminated, check the valu 
The Heathkit | 
Model M-1 Handi 
tester readily fulfills 
ma jor requirements for | 
a compact, portable volt-ohm milliam 
meter. The amall size of the amooth gleam 
ing molded bakelite case permits the in 
atru mt to be tucked into your coat I have a very peculiar ‘ 


your car Always the “Hianditester" for ff AWeathhét CONDENSER =|, Es model 12K 1. Whe 


your car. Always the “Handitester” for 
turned on, it operates perfect 


—e SUBSTITUTION BOX KIT J hinge ‘channels at 


RANGES 


will easily prove ite worth resistor in the plate atroutt 
many times over as a time 2 
saving device. Order several amplifier. 
today Shpg. Wt s - " 

2 Ibs Oscillation in output stage 
a A A EE aeuSS een Gm 


zontal sync is lost and I ca 
18 standard RTMA stable sync despite tur 


Despite its compact size, the Handitester { 

is packed with every desirable feature re g 
quired in an instrument of this type AC values are available zontal hold on the front van 
or DC voltage ranges, full scale, 10, 30, from .0001 mfd to .22 , = : 

100, 1,000 and 5,000 volts. 2 convenient mfd. An 18 position the rear through their 
ohmmeter ranges 0-3,000 ohmea and 0 

100,000 ohma. 2 DC milliammeter ranges 

0-10 milliamperes and 0-100 milliamperes | 


switch set in the panel 4 ever, when the set ia 
of an attractive bake ie few minutes and then 
lite case allows quick changes 
without touching the test feist 
leads. Invest a few minutes ! channels. I have changed « 
of your time now and save oe the horizontal sweep ¢ 

hours of work later on 


CONSTRUCTION play perfectly again 

The instrument uses a 400 microampere 
er movement which is shunted with 

resistors to provide a uniform 1 milli 

ampere load in both AC and DC ranges 

This design allows the use of but ! set of 

1% precision divider resistors 

on both AC and DC and pro 

vides a simplicity of awitch Fort Wayne, Ind. 

ing. A amall hearing aid type 


ohma ad just control provides The symptoms you d 

the necessary zero adjust cee Gell tes Gi ' , 

function on the ohmmeter ae) eal Pp a mn y ry l ) ; aused ya 
a.1.c. 


success. | don’t see why a 
signal should affect a circuit t 
posed to operate continuo 


range. The AC rectifier circuit horizontal circuit 
uses a high quality Bradley effect ta Gaisly coemen 
rectifier and a dual half wave ‘ 


hookup. Necessary test leads BENTON HARBOR 20 using a horizontal output 
i battery are included in av ve i > . o the 
the srice of thie »opular kit MICHIGAN - voltage is fed back to t : 
horizontal output tube fron 


ondary of the flyback transfor 
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New Meathheel 


VACUO @ 27ue BE 


VOLTMETER KIT 


| } CIRCUTT 


ad 
model 





Another outstanding example of continuing Heath Company pioneering and leadership in the kit instru- 
ment field. A new printed circuit VTVM. New peak-to-peak circuit —new styling and new panel design 
A prewired, prefabricated printed circuit board eliminates chassis wiring, cuts assembly time in half 
assures duplication of Engineering pilot model specifications, and virtually eliminates possibility of con- 
struction error 


CIRCUIT: 

A 6AL5 tube operated as a full wave AC input rectifier permits seven peak-to-peak voltage ranges with 

upper limits of 4000 volte P—P. Just the ticket for you TV servicemen. Voltage divider in the 6ALS5 input 
circuit limits applied AC input to a safe level. This circuitry and the isolation of 
the meter in the cathode of the 12AU7 bridge circuit affords a high degree of 
protection to the sensitive 200 microampere meter 


RANGES: 
Full wave rectifier Seven voltage ranges. 1.5, 5, 15, 50, 150, 500 
in AC input circuit “ ‘Pp " 
Read peak-to-peak #%4 1,500 volts DC and AC RMS. Peak-to 
and RMS volte with peak ranges 4, 14, 40, 140, 400, 1400, 4000 a 
upper limit of 4000 Obmmeter ranges X1, X10, X100, X1000 ut. waved te MODEL V-7 
P—P and 1500 volts X10K, X100K, X1 meg. Additional features w c swiee™ 


RMS. Voltage di are a db scale, a center scale zero position, and ne selet 
vider input circuit a polarity reversal switch $ 50 
IMPORTANT FEATURES: . 
’ High impedance 11 megohm imput—transform perated— | 


precision resistors, GALS and 12AU7 tube 

fier— individual AC and DC ealibratic 100t he ’ ‘ hog Wt 
The first kit instru- zero adjust control action—new panel 

ment to offer a l|a- placement of pilot light—new positive ce 

bor-saving, error- —new knoba—test leads included 

free printed circutt The new V-7 also sets the pace as a kit instrume yle le 

board, Your instru- cies Smart, good-looking charcoal gray panel and soft feather gray 

wy fy} on cabinet. High readability panel with sharply contrasting w! 
neering develop- calibrations. The pleasing, eye catching, modern styling 
ment model harmonious balance with the outstanding circuit design impr 
ments, Easily the best buy in kit instrument 





fi 
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AWeathhit AC VACUUM TUBE AWeathhil 30,000 VOLTS DC 


VOLTMETER | PROBE kit 


Heathkit VTVM and the 336 high volt — No. 336 


Probe. Precision resistor provides multip! 50 
| cation factor of 100. Can be used with 4 
. 


\ Measure up to 30,000 volta DC with u 


KIT 


MODEL AV-2 


$950 =: 


Extreme sensitivity has been emphasized 
in the design of the Heathkit AC Vi'VM. directly by using 
Ten full scale KMS ranges are .01, .03, .1, No. 338-C previous model He 


3, 1, 3, 10, 30, 100, and 300 volts. Fre- | or any VIT'VM 


any 11 megohm input VI'VM. Housed 
in a Polystyrene two color sleek plastic pq. Wt 
probe body for safety of operation y 1 Ib 


Weathhit PEAK-TO-PEAK 
PROBE K | q 


Peak-to-peak val 
BO volte at » Loe 
than 600 volt 


quency response is substantially flat from $5 °° 50 put resistance 
10 cycles per second to 50 KC with input ~ tures a moc 
voard for easy 


impedance of 1 megohm at 1 KC. Will Shpg. Wt : lbs Ke 

accurately measure as low as 1 millivolt —_ on 

at high impedance. Total db range is —52 

db to +52 db. An excellent kit for measur- 
ing the output of phono cartridges and the gain of amplifier stages. Use it also 
to check power supply ripple, as a sehsitive null detector, and for compiling 
frequency response data. Features one knob operation, 200 microampere 
Simpson meter and precision resistors 


Weathhit RF PROBE KIT 


The Heathkit RF Probe will permit 
the measurement of KF voltages up 
to 250 MC with an accuracy of 

+ 10%. The limita are 30 volts 

AC and a DC level of 500 volts 
Designed for any 11 megohm 
— Ss a GR ER Re input VI'VM. Modern atyling 
Polystyrene aluminum hous 

ing, to insulation 


‘| and printed circuit board for 


AWeathhit 
AUDIO WATTMETER KIT 


Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter. 
Built-in non-inductive load resistors provide impedances 


of 4, 8, 16, and 600 ohms. Flat response from 10 CPS to MODEL AW-1 At 

250 KC. Full scale power ranges are 0-5 MW, 0-50 MW, co ee Pp - n y 

0-600 MW, 0-5 W and 0-50 W. Model AW-1 will operate $2950 
i 


continuously at 25 watts and has a duty cycle of 3 minutes 
at 50 watts. Total db range in five positions is —50 db to 


+48 db, using the standard 1 milliwatt 600 ohms. Shpg. Wt. 6 Ibs. BENTON MINTY. 20, 
MICHIGAN 


easy assembly 


ABY 


APRIL, 1955 





TELEVISION 


A hkl 6-12 VOLT The trouble is probably osci 
J the output stage due to exce 
auw’ “Se back. You can check this by : 
BAT T E 4 y (w ive” 16 the horizontal oscillator tube or 
Mer ay ylate trouble starts. If you continue t 


a 
“ts weep and high voltage, this unw 


ELIMINATOR 99 am oscillation is. taking. place. When 


6-uuf feedback capacitor 0 oF 
diagrams) breaks down, it chang 
capacitance to as much as 30 
This gives sufficient feedback f 
lation. Thus when the contr 


from the a.f.c. circuit is alters 
Here iw the new 12 volt Heathkit channel changes, self-oscillat 
Hattery Eliminator so necessary for > 
modern up-to-date operation of your over! Replac e this unit with a 
Service Shop. Furnishes either 6 or | mica capacitator. 

12 volt output which can be selected 
at the flick of a panel awitch. Use the 
HE.-4 to service all of the new 12 volt ° 

ear radios in addition to the conven Picture and sound loss 
tional 6 volt models 





‘ 
on 


lin, 
om 0 
6 jtPug aly y I am servicing a Meck reee 

Or py YO F 


, 
RANGES: ol Dep: ~~ aint “ appare ntly has a bad tune) 
This new Battery Eliminator pro nae aut A " ‘ pieture and no sound, but a 
vides two continuously variable output voltage > yoo ant 
ranges. 0-6 volta D.C. at 10 amperes continu ow 
ously or 15 amperes maximum intermittent » on wre placing the existing ft 
and 0 12 volte D.C. at 5 amperes continuously or 7.5 amperes max : ‘ 
imum intermittent. The output voltage is clean and well filtered the 
as the circuit uses two 10,000 mfd condensers is no model numbe r on th 

The continupualy variable voltage output feature ia of definite ’ 
sid in determining the starting point of vibrators, the voltage oper but the circuit checks with ti 
sting range of oacillator circuits, et« model XQA. H. S., Cleveland 
OTHER USES > 
The controllable low voltage DC supply has many other applications , You mentioned that the tuner 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low ve but did not ex plain how vou ar! 
voltage DC supply for electric trains. Has applications in high gain audio work requiring _—- ’ 
clean DC filament sapply. Can be used for low power electro-plating or as a power supply 2 this conclusion. If this rec 
for battery powered intercommunication systema “ed similar to the XQA model, 


A I ET RR ee ee ee see me intercarrier receiver and tl 


Aeathhit OR take-off is at the video ampl 


Weathhit | such an instance the lack f 
VIBRATOR TESTER i IMPEDANCE BRIDGE yy, and sound (with a raster 
% “ould be caused by a defecti 
KIT KIT i? sien in the tuner, the video 


| 4 fiers, the video detector or the 


pres nt. I would like some 


new Standard cascode tune 


tuner to correct this trouble m: 


MODEL VT-1 | : plifier. Thus, your idea of rep! 


the solution. If a defective tubs 
exists in the video if. stage 


1 i . 
Shpg. Wt. 6 Ibs 
detector or video amplif er, 


MODEL 18-2 ; tuner would be of no help 


; 


device waavine UI ; The Stz ‘ vt » 7 
—_ ree Rat ae $ 950 Shpg. Wt 3 7 he Standard cascode 
e 12 Ibs plied with complete che 


This time-saving 


radio service shop. 6 volt vibrat 
installation instructions. 


ors can be checked instantly on 

the Good Bad type meter scale. Operation Ber - 

requires only a variable DC voltage from 4 to additional information on ca 
6 volts at 4 amperes. Model BE-4 Battery 


Eliminator is recommended for this applica 


The new Heathkit Impedance Bridge 
features built-in ad justable phase shift . s 
oscillator and amplifier. This instru 4 ers In previous issues of RApIo 
ment actually represents four instru ’ " ° 
re 4) as fa: t rs 
ments in one compact unit. The Wheat ; TRONICS a follows: Jan 1a 
stone bridge for resistance measure < page 49; September, 1953, pa 


tion 

Five teat sockets provide for the testing of 
hundreds of interrupter and self-rectifier types ments, the Capacity Comparison 
Proper starting voltage is determined easily bridge for capacity measurements 
and accurately. Over-all quality is then un | Maxwell bridge for low Q, and Hay 


January, 1954, page 43. 
mistakenly indicated on the panel mounted bridge for high ¢ PASI omits 

£ igh Q measurements A Poor focus 
DESIGN a I recently re placed a 19AP4A 


Panel provisions for external generator ? tube in a Sentinel model 


Weathhit VARIABLE VOLTAGE 8 a Se a es a Ee = §6This seriously disturbed the 


vides ten separate “units 


ISOLATION TRANSFORMER KIT on ay RE wh Ay especially around the cent 


ture. Adjusting the focus 


meter 


~---- ----4 


continuously variable calibrated 

control. A special minimum capa , of some help but atill left the 
city shielded and balanced imped AR . 4 . 2 

ance matching transformer be " bady focused. What could } 
tween the generator and bridge ‘ the trouble?—C. D.. Scrant 
circuit i# automatically switched a ; , 

to provide correct load operation ase This very common troubl 

kit Isolation Transformer ia to of the generator circuit. The in ? ‘ ; ‘ 

isolate the circuit being tested strument uses 4% precision re of replaced 19AP4A meta 
from line interference being sistors and condensers in all meas- caused by changes in electric 


caused by motors, appliances urements circuite 7 
of the 


ete. It works backward too by tube. A remedy whict 
isolating auch de . 


vices from theline instances is highly effective 
Many apy Cimern the d.c. plate voltage to the 
especially with MODEL IT-1 output tube. This can be 


AC DC type cir 


cuits. Do not con 50 inserting a 1,000-ohm, 5- t 
leslotion "Ttens. $16 ° H FE AT H Cc Oo m Pp a mn y resistor between the horizontal 


ee gh Shpg. Wt. transformer and the boost 
transformer type 10 Ibs source (linearity coil) Adju 
line voltage boosters BENTON HARBOR. 20 horizontal drive to 25 volt If 
MICHIGAN is lacking, shunt a .05-uf capa 
| across the width coil. 


Variable output voltage be 
tween “) and 140 volta Af 
Hated at 100 volt-amperes 
continuously agd 200 volt 

amperes intermittently The 
principle function of the Heath 


RADIO-ELECTRO! 





new Meathhet 
TV ALIGNMENT 
GENERATOR: 


Here is the most radically improved Sweep Generator in the 
history of the TV service industry. The basic design follows 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator. 


SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, et« 
Frequency coverage entirely on fundamentals, is _ 
continuous from 4 MC to 220 MC at an or eve many i , 
ntinu xg level oe MODEL TS-4 


well over a measurable .1 volt 


; ¥ MARKER: 
erystal controlled The same instrument incorporates a triple marker 
ie ce system with a crystal controlled reference. A variabk 
marker— pro marker provides accurate coverage from 19 to 60 ° 
Pane Se qeneenee MC on fundamentals, and 57 to 180 MC on cali SHPG. WT 
- brated harmonics. A separate fixed crystal controlled r 
4.5 MC marker can be used for checking IF, band 16 LBS 
pass, calibration, reference, etc. Provisions are also 
made for external marker use. A 4.5 MC crystal is 
supplied with the kit 
hk POWER SUPPLY: 
Automatic am — The transformer operated Power Supply features 
prude contrat , oscillator operation. Three sets of shielded cables are { 
stant output range is completely and smoothly controllable from 
voltage regu MC, depending upon base frequency 
ated power mre : 
supply Here is a Sweep Generator that truly no serv 
out for rapid, accurate, TV alignment work 
ms ee cee es ee ee 


Aeathhit <> 
—— ——-- | GENERATOR 
KIT 


The new Heathkit Labora 





MODEL SG-8 wgnal (enerator definitely 


| lishes a new performance nda 
s] 50 Shpg. Wt for a kit instrument. An o 
ing feature involves the “ : 
bad 8 Ibs panel mounted 200 microamp 
4 MODEL LG-1 


meter calibrated both in micre 
and percent modulation, thereby 
. providing a detinite reference level . 5 
The new Heathkit service type Signal Gen for using the Signal Generator it 
erator, Model SG-8 incorporates many de ad 
sgn features not usually found in this Ss} At r . 
instrument price range. Frequency cover 


age ia from 160 KC to 110 MC in five ranges, all on fundamentals, with | 


demgn work, gain measuremen 


selectivity, frequency reapons *hpg 


checks 
DESIGN 


Additiona! design features 
for oscillator and buffer 


useful calibrated harmonics up to 220 MC. The RF output level is well in 
excess of 100,000 microvolts throughout the frequency range. The oscillator 
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator 
and the other half as a cathode follower output which acta as a buffer be shielding. Fibre panel 
tween the oscillator and external load, thereby eliminating oscillator fre ing circuits, thorough At 
quency shift usually caused by external loading 

All coils are factory wound and ad justed, thereby completely eliminat 
ing the need for individual calibration and the use of additional calibrating 


equipment. The stable, low impedance output, features step and variable | RANGES 


the attenuator network 
selenium rectifier, et« 


attenuation for complete control of RF leyel. A separate 6C4 triode acts 
as a 400 cycle sine wave oscillator, and a panel mounted switching system 
permits choice of either external or internal modulation 


Frequen ' 

mentais in five separate 
provimons for metered ex 
A RS A A EN ST SN AT RUNNIN put impedance termin 


power supply 


NEW AHeathéct BAR GENERATOR KIT the LG-t before inv 


or Service work 


The Heathkit BG-1 produces a series of horizont 

hares on @ V scree nee these bars are equa 
hey will quickly licate pi cel 
wer test without waiting for transmitted test patter 


Panel switch provide standby—horizontal and vertical 


ture linearity of t 


positior The oscilla 


tor unit uses a 12AT7 twin triode for 
the RF oscillator and video carrier frequencies. A neon 
relaxation oscillator provides low j com @ | n 
MODEL for vertica nearity tests. The is r ! 

AY TROM in 


BG-1 erticalnyne circuit stability as well ua overall . uss e 
; ze, Ope on i simple 1 merel 
pu. Wi. requires conncction to the TV ressiver antenns BENTON HARBOR 20, 
| MICHIGAN 


A Ibs tert Transformer operated 


APRIL, 1955 





ae ARS 


re. © 


bas Re a) 


Aeathhit — 


VISUAL-AURAL 5 einer 


SIGNAL-TRACER 
KIT 


WATTMETER 


Solteit alitwute 


goer 
g time and ¢ 


Heathkit CONDENSER CHECKER KIT 


MODEL C-3 


§ 50 Shpg. Wt 
7 Ibs 


Aeathhct ‘Q” METER | AWeathhit 


KIT | AUDIO OSCILLATOR 
KIT 


MODEL QM.-1 | 
MODEL AO-1 


$445 | 

44°? \'s9q50 
Shpg. Wt. 14 Ibs Shpg we 

10 Ibs 

pe Heathkit Audio 


— will per 
with 


ae ~ 4 cwcuit 


on 


HEATH company 


BENTON HARBOR 20 


MICHIGAN | 


TELEVISION 


April—June 


RISING sunspot cur 
January aurora of majo: 

tions in several years, the n 
winter skip season in the 
TV dx—these are the sigi 
for optimism among the TY 
thusiasts. The next three mont 
through June, will tell the sto 
this period comes the rus! 
E dx that everyone waits f¢ 
the early spring 

Dx-ers in the Gulf State 
their first licks in sometim« 
ter part of March or early Ap: 
northerly observers will 
likely have to wait until 
catching many good one 
lows previous years. Indi 
however, that this spring’ 
get under way earlier thar 
chasing TV dx became a ‘ 

Observer Bedford Brow: 
Springs, Ark., logged 37 st: 
ing January, 23 of them sporad 
Mexico and Texas station 
between 11:20 am and 8:0 
1, channels 2, 4 and 5. Jai 
6:10 pm, Bedford caught WCB 
XEW, Mexico City, and CB 
treal, all channel 2. Jan. 4 
9:00 pm: WUSN-2, Charle 
WSB-2, Atlanta, Ga. (523 
skip for winter); WE a ’ 
boro, N. C.: WBTV-3, ¢ 
WMBR-4, Jacksonville, va 
Charleston, S. C., and WMI 
mington, N. C. Jan. 5: se 
identified, northeast. Jan 
WMBR. Jan. 25, 9—9:30 pm; 
Havana, Cuba, Jan. 28 nidentifi 
northeast. Jan. 31, 4:30 to 7 1 XEW 
2, XHTV-4 and XHGG-5 Mexi 
City; KRGV-5, Weslaco, and KGB7 
Harlingen, Tex.; KUTV-2 ilt Lal 
City, Utah; KFEL-2 and KOA-4, Der 
ver, Colo.; KTVT-4 = KSL $ 
Lake City. Quite a list, for J 

Brown also reports bur 
almost every day, though he 
fied only five station 
this medium-——presumab 
from meteor trails. H 
bursts include WBEN-4, Bu 
WBZ-4, Boston, Mass.; WRG 
6), Schenectady, N. Y 
Cleveland, Ohio, and WSP 
ledo, Ohio 

Tommy Blalock, Talla 
reports that his January 
was in longer, with st 
than he has ever experier 
the winter months. Hi 
Jan. 23, 27, 28 and 31, w 
from Denver, Mexico ‘ 
and El Paso, Tex., 


(Continued or pa 
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Bimplified 
construction 
bew harhess 
type wiring 
closer twoler- 
ance resistors 


The Heathkit TC-2 Tube Checker was primarily de- 
signed for the convenie nce of radio and TV servicemen 

and will check the operating quality of tubes commonly 

encountered in this type of work. Test set-up proced- 

ure is simplified, rapid, and flexible. Panel sockets 

accommodate 4, 5, 6, and 7 pin tubes, octal and loctal, 

7 and 9 pin miniatures, 5 pin Hytron, and a blank 

socket for new tubes. Built-in neon short indicator, 

individual 3-position lever switch for each tube element, spring return 

test switch, 14 filament voltage ranges, and line-set control to compe nsate . 

for supply voltage variations, all represent features of the TC-2. MODEL TC-2 





Results of tube tests are read di 

AH thet rectly from the large 4'4” Simpson 

PORTABLE 3-color meter. Checks emission 

_ shorted elements, open elements 

TUBE CHECKER KIT and continuity. Wiring procedure 

has been simplified through the use 

The portable model is MODEL TC-2P of multi-wired color coded cable pro 

supplied with a strikingl viding a harness type installation 

attractive two-tone ingly between tube sockets and lever 

net finished in rich ma- switches. This procedure insures 
roon proxylin impreg- standard assembly and imparts a “factor 

nated Pibric covering with ance to the instrument. New Constru 

a contrasting gray on the ishes detailed information regarding tubs 


inside of the detachable cover. for testing of new or unlisted tube type 
sary for release of factory data 








a ee ee ee 
=e AWeathhel 1V PICTURE TUBE 
t) AWeathhil REGULATED chet ApADtTae 


POWE ra he Heathkit TV Picture Tube Test Adapter 
used with the Heathkit Tube Checker Kit, will 
quickly check picture tubes for emiasion 
shorts, etc. and determine tube quality. Con N ‘ 
SUPPL KITI\ sists of standard 12-pin T'V tube socket, four ©. 355 
feet of cable, octal socket connector, and data 


sheet 7 : Ss 4 5 8] Ga wt 


MODEL PS-2 ee cee ce ee es ee ee 


en Aeathhit 
$3359 we DECADE RESISTANCE KIT 


wer 
l ~ Aa 


Here is a source of regulated D.C. voltage for circuit de- MODEL DR-1 : 
velopment work. Power supply voltage and current drain value bet wee 
to the circuit under test are constantly monitored by the $19*° oht tus 
4%” panel mounted meter. Separate 6.3 volt at 4 ampere \ " lat iver pl 
A.C. filament source available. The regulated and variable 2 oe 
- Acar Shpg. Wt I tance 
output voltage will be constant over wide load variations, at ote ’ 
and hum ripple will not exceed .012% at 250 volts under a \ ” 


50 MA load eaneee tely isolated circuit, standby switch, range ' 
and other desirable features, make the Model PS-2 ex- ee ee ee ee ee 


tremely useful in a wide variety of applications. 4 


i leneiensianniantaeinaatiamatiaiedtaetal Cathhect 
Heathéct NUDIO GENERATOR KIT | DECADE aca sane 


provides a ready source of cay 

values from 100 mmf to .111 mfd i 

clusive in capacity steps of 100 mn if $16°° 
* 


| Silver plated contacts on husky c« 


pplicat 


f 
preci 


Here is an Audio Generator with 
features generally found only in t he ramic switches, assure positive con 
most expensive instruments. Sine tact for each switch position. Preci 
wave coverage from 20 cycles to 1 sion silver mica con 3 ibs 
Megacycle—response flat t1 db densers + 1% accu- 
from 20 cycles to 400 Ke—continu- ne for close 
H tolerance 

ously variable and step attenuated 

: G-8 ‘ te 
output. Because the output voltage MODEL A aa 


is relatively constant over wide fre- 5 re) 

quency ranges, the AG-8 is ideal for $ 2 9 \ 

running frequency response curves a 

in audio circuits. Once set by means Shpg. Wt. 11 Ibs. | co rv Pp - al y 


Shpg. Wt 


of the attenuator, this voltage may 

be relied upon for accuracy within + 1 db. Instrument features BSIDIARY 
low impedance 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range. 


BENTON HARBOR 20, 
MICHIGAN 
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NEW WMeathéct HIGH FIDELITY _gre™ MDecial'e? 


PREAMPLIFIER ‘ 


ae 
gu , a h "Oder 
) 4 


Here ia the exciting new Heathkit Preamplifier with all of the features < ren 
ou Audiophiles have asked for and at a down-to-earth price level. oy 
Jeautiful satin gold baked enamel finish, striking control knobs and 
arrangement, attractive custom appearance and entirely functional 
demgn 


ith “DDear 
a , 
me ny Inter, 


quirements from Heathkit Williamson Type 
Amplifier power supply 6.3 volts AC at 1 am MODEL WA-P2 
DESIGN pere, and 300 volta DC at 10 MA. Over-all 


Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and dimensions 12%%" wide x 5%" deep x 3%" high 
1-12AU7. Features tube shielding, plastic sealed color coded capacitors, APPLICATION: 7 5 
amooth acting controls, good filtering, excellent decoupling, low hum = , —"s bh 
and noise level, and all aluminum cabinet. Special balancing control for The new Heathkit WA-P2 Preamplifier has . 
absolute minimum hum level. Cathode follower, low impedance output been designed to operate with any of the 

Heathkit Williamson Type Amplifiers and is 


circuit for complete installation flexibility 
directly interchangeable with the previous Shog. Wt. 7 Ibs 


SPECIFICATIONS Model WA-P1 Preamplifier unit. Order your 
Provides five switch selected inputs, 3 high level, and two low level, kit today and enjoy completely smooth con 
each with individual level controls4 position LP, RIAA, AES, and trol over the operation of your Hi-Fi system 
12, 16 with Obtain the exact tonal balance of bass and treble with the precise 


early 78 equalization switch— 4 position roll-off switch, 8, WA " 


one flat position. Separate tone controls, bass 18 db boost and 12 db cut of equalization you want. Note that the design of the 
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re dates the newly established KIAA curve 


4 chassis 


+ plate 
ae cabinet 


Siiigle hing Ccoppe 
awit 
to 


1» by id jaum 

wound sit Dre. o, | elum Suild 
[mo 

"ig ne 

AMATEUR Dae ft) 


NEW = derail, 
TRANSMITTER KIT 
The Heathkit AT-1 Transmitter has HEATHKIT 


established a high reputation and 
has been enthusiastically accepted ly F O K | j 
by hundreds of experienced oper 


ators as well as beginners. Power in 
put up to 35 watts for the novice and 
suitable as a standby exciter for your the perfect companion to the 
higher powered rig later on Heathkit Model AT-1 Tra 


odel AT-1 can be erystal or | mitter and it has sufficient out 





The new Heathkit VFO is 


ty AY 
‘ xeltmtiaet VFO * Ao gv VFO excited and operates on 80, 40, put to drive any multi-stage 
tered Ope rail transmitter of modern design 
‘ Good mechanical and electrical 
amplifier are awitched simultaneously design insures operating sta 
MODEL AT-1 by the — se band switch. Meter switch bility Coils ase woond on MODEL VF-1 
allows a reading of the final grid and plate [on heavy duty, ceramic forms using Litz 


$2950 current on the poset mounted meter. Mod or double cellulose wire coated with Poly- 50 
* J , styrene cement and baked for humidity pro 
* 


ulator input and VFO power sockets are pro 


me a 20, 15, 11 and 10 me The pre 
mi . wound coils with the oscillator and 


Other features include a crystal socket 

standby sewitch, key click filter, AC line 
filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 
milliampere power supply and 54 rectifier are more than adequate for 
the 6AG7 oscillator multiplier and 6L4 amplifier doubler 


type construction, especially designed 

for maximum heodenvend Kit is fur Shpg. Wt. 7 Ibs 
nished with a carefully precalibrated scale 

which provides well over two feet of scale length. Smox 
vernier reduction drive and illuminated dial provides ea 
and zero beating 
A A SS A SS Power requirements 6.3 volta AC at .45 amperes, ar 
DC at 15 mils, Just plug it into the power receptacle pr le 


Meathhit the rear of the AT-1 Transmitter. Seven band coverage 1 
| through 10 meters with 10 volt average KF output. Uses 6AUt 


Shpg. Wt. 16 Ibs vided as well as a key jack for CW operation \ tion. Variable capacitor of differential 


> GRID DIP METER KIT isin cut Chip omar tnd SAE wags resto 
The invaluable instrument for Hams, servicemen and experimenters AWeathhit ANTENNA 


Useful in TV service work, for alignment of traps, filters, IF stages 


f penbigs compere, wwe peter a toemetiog tee: Cen] IMPEDANCE METER KIT- 
3 . j n of power in tranamitter stages. Use it 


provides a relative mdieatic 
for neutralisati locating parasities, correcting TVI, measuring 
CL and Q of components, and determining RF circuit resonant MODEL AM-1 Determine antenna resonar 


frequepeies. The variable meter sensitivity control, headphone transmission line surge imy 


jrek, 500 microampere Simpson meter, continuous frequency cover $ 50 ceiver input impedance. Wor 
age from 2 MC to 250 MC rewound coil kit and rack included e half and one juarter wave 
and folded di . 


LOW FREQUENCY cons Shpg. Wt. beam antennas. Resistance type 
Low frequency range extencde KC by the use of two ad MODEL GD-1B 2 Ibs. — 100 microampere meter —Ire 


ditional coila, Complete with dial correlation curves, Set 341-A hy wl 0-150 MC—impedance range 
for GD-1B and set 341 for GD-1A. Shipg. wt. 1 Ib. Price $3.00 $ 50 Shpg 
4 Ibs. 
eee GS ES GED GED GD Ge eG 


Weathhit } 
ANTENNA COUPLER KITA LSE, company 


For the Heathkit AT-1 Transmitter or any comparable Amateur Trans- 
mitter. Will handle power up to 75 watts at its 52 ohm coaxial input 


MODEL AC-1 Matches a wide range of antenna impedances with its L type tuning net- 
work and neon indicator. A tapped inductance provides coarse adjustment 
§ | 4 50 and a transmitting type variable condenser sets it “right on the nose.” B E N T @) N al A R B Oo R 2 0 7 
. Will operate on the 10 through 80 meter bands. 
Shpg. Wt. 4 Ibs. MICHIGAN 
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Yew (OW PRICED 
HEATHKIT SINGLE UNIT 


Williamson Type Aég& Fidelity 


AMPLIFIER KIT 


© Here is the newest Heathkit Hi-Fi Amplifier at the lowest price ever quoted for a ex 
circuit. The W-4 Model has been designed for single chassis construction 


mplete Williamson Type 
and only for the new Chicago Transformer 


A mplific 


Company Mode! BO-13 “super range” high fidelity output transformer. This transformer, a new development in the Hi-I 


field, is being offered at substantial saving over transformers of comparable quality 
and on the basis of our tests, we find it equal in every respect to transformers used the W-2 


LOW PRICES: 


Through utilization of a single chassis with resultant economy obtained throug! 
fabrication, connecting cables, plugs und a new Chicago “super range” out 
tion has been made possible without sacrificing kit quality 


COMPONENTS: 

The new Heathkit W-4 uses same heavy duty power transformer and chok« 
models including individual jacks and a wire wound control to balance the output tube 
and the exact circuitry previously utilized in Williamson Type Amplifiers. Interm 
distortion are both at the the W-2 and W-3 models 


CONSTRUCTION: 
Here is the opportunity for even the econe 
Hi-Fi reproduction of fine recorded music 

of electronic knowledge or special ¢ 


new Meatheel 20 watt 
High Fidelity AMPLIFIER KIT 


In keeping with the progressive policy 
of the Heath Company, further improve 
ment has been made in the already fam 
ous Heathkit High Fidelity 20 Watt 
Amplifier. Additional reserve power has 
been obtained by using a heavier power 
transformer. A new output transformer 
designed and manufactured especially 
for the Heath Company, now provides 
output impedances of 4, 8, 16 and 500 
ohms. The harmonic distortion level will 
not exceed 1% at the rated output 


FEATURES: 


Outstanding features of the Heathkit 
20 watt Amplifier include frequency 
response of +1 db from 20 CPS to 20 
KC. Separate (boost and cut) bass and 
treble tone controls. Four switch selected 
input and a special hum balancing 
control. Flexibility is emphasized in the in 
and proper equalization for all input devices is incorporated 


TUBE LINEUP: 


12AX7 magnetic preamplifier and first audio amplifier 
stage amplifier with tone controls. 12AU7 voltage amplifier and phase 
splitter. T'wo 6L6 push-pull beam power output and 5U4G rectifier 

The Heathkit Model A-9B is excellent for custom installation 
is designed for outstanding service at a very reasonable cost 


Aeathhet 


WILLIAMSON TYPE 


AMPLIFIER KIT 


Here is the famous kit form Williamson Type high Adelity Amplifier that has de- V-3M 
servedly earned highest praise from every strata of H Virtually 
distortionless, clean musical reproduction, full range frequency respor and more 
than adequate power reserve 


OUTPUT TRANSFORMERS: 


This outstanding Williamson Type idelity Aw ’ ps 


Acrosoufd TO-300 output transform 
ular ‘‘ultra-linear 
and power supply 
SPECIFICATIONS: 
Frequency response within | db from 10 ey at es. Harmonic distort 
output less than .5°; 0) ey d 204 veles. IM d st 5 

5°) using 60 and 3,000 cycles. Output impedan 8, or 16 ohms. Overa 


output .o 
for each unit 7° high x 554" wide x 11 long 


CONSTRUCTION MANUAL: 
This fine kit is supplied with a completely detailed 


only effort required is the assembly and wiring of the pre-engineered kit 
novice can successfully construct this Amplifier and have fun building it 


sockets put transle 


the 


xlulation 


same low level as in 


minded Hi-Fi enthusiast to enjoy all of the 
Simplified step-by-step Construction Manual 
Assemble this Amplifier in a few pleasant 


my 


juipment OUTS 





MODEL A-9B 


$35°° 


Shpg. Wt. 24 Ibs 


jacks 


put circuit 


12AU7 two 


with 


feet Mee ge 


Ez 
war 


ippt 
pr 


Wy 


| music lovers rwith 


ine 


weight 


lied with the famou 


y transformer features the pop 


output cire power level. Separate chaas 


bet weer les and tortion 5 watt 


und the 


complete 


step-by-step Construction Manua 
Even the 


pai et Be 


~ 


1955 


é 


APRIL, 


It is outstanding 


elimination of duplicate 


It has all o 
—plastic high quality capa 


advantage 


completely eliminates ne 


Acrosound Output Tran 
upply 
a weight 47 Ibs 


Amplifier 
A‘ 
and Power Supply 


20 Iba 


nh pertorma 


and W-3 Heathkit seri 


heet 
wimer, a Jt) price ft 


COMBINATIONS AVAILABLE 


$39.75 


{ the features of pr 


distortion and harm 


offered thr 


*59.50 


Acathhit SIX WATT 


AMPLIFIER KIT 


= 
SPECIFICATIONS 


MODEL A-7B 
I 


$15°° cha 


Shpg. Wt. 10 Ibs 


pedances of 4, 8, and 15 ohn 
range +1 db from 20 CP’ 
IX Full 
supply and good filtering, re 
MODEL A-7C 


Provides a 


job wave rectificat 


preamplifier stage 


variable reluctance cartridge 


COMBINATIONS AVAILABLE 


Amplifier Kit (Includes 


Main Ampli 
former 


Preamplifier.) 


$69.50 


Kit (Includes Main Am 
ind Output Transformer 


$49.75 


and WA-P2 


ess onl 


rose 
Shipping 
Express only 


TH 


oO! 


company 


or 
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BENTON HARBOR 20, 
MICHIGAN 


» ARY TROM, IN 
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Aeathlél communications 
RECEIVER KIT 


ity to produce top quality kit merct 
ommunications Receiver. Here is a transformer 
atures and none of the disadvantages commor 


‘ ands 


pieal Heath Company aly 
AK-2 ( 


An excellent example of ty 
ridiculously low p 
wave reerive 

in so-called 


r with all of the desired fe 
economy set 
higt 
headphone jack 


ature tubes and IF transformers, chassis mou 

lial with Ham Bande plainly identified, and easy t 

requeney coverage from 550 KC to 35 MC on 4 Ba 

cales, Other features are RF gain control with 
prewound coils in a shielded turret assem! 


Receiver employs 
speaker 
direct planetary drive. ( tinuous f 
OREINE 


switch 


gait 
- 
electrical bandsprea i and 
V panel 


12AV6 detector-first au 


amplifier 


RECEIVER CABINETS 
Proxylin impregnated fabric covered 
cabinet available for BR-2 and AR-2 re 
Includes aluminum panel, flocked r 
speaker grill and protective rubber feet 
For BR-2 
Shipping weight 


12BA6 IF 


llator 





amd SYS rectifier 
vided for the cabinet o 
the optional Heathkit 
sluminum panel 


Phan, 
“ ‘ta 
Whitey, Ping 


nab 
/ " 


Receiver, ¢ 
» ibe 


abinet 91-4 


abinet 91 
> Ibs 


AK-2 Receiver, ¢ 10 


Shipping weight 











AWeathhit 
BROADCAST BAND 


RECEIVER KIT 


t Band Keeeiver 


FM Tuner that can be 
r Hi-Fi Amplifier or through 
ction of the ordinary radio. ( 


Af perated to 


yperated 
the 
“ om 
eliminate problema 
countered in “eeonomy type A( 


eireuit with 


y er 
tuner reuit he 
ard 


wed by a 


lesigned 


sacrifice of 


stures § tube 


eparate mixer omeiilator louble tuned without any 


liseriminator ia ree r features a transformer operated 
ity and selectivity ipply r ature tubes, sharply tuned 
y band of #8 MC , riner r type built-ir 1 


IF stages folle limiter 
providing Masimum senmtiv 
weroms the full FM freq 
to 108 MC’. The tuning unit i factory assem 
ad od { 


bene 7 j untenna, and a 
g@ system. Exceptional per 
minating tedious ( Lance t illy high sensitivity, go« 


ament problema, Th iality from the 5 


MODEL FM-2 
Hed a ints thus el 
lial and vernier tuning cha mounted aker un be 
r 


$ 50 rit front end | 
att ve lude rule 
sd com to make the Heathkit FM-2 Tu 


operate cacillat 12BAG er 


MODEL BR-2 


17” 
Less Cabinet 


Shpg. Wt. 10 Ibs 


A. ee ae ee 


wed either 
fier. Uses 12BE6 mixer 


12A6 


ma re 


12 AV6 detector, 


' 
6 ihe S rectifier 


Shpg wr 


SHIP VIA 


Parcel Post 
Express 
Freight 
Best Way 


WAtwur 5-1175 


QUANTITY 


(PLEASE PRINT) 








MODEL NO 











On Express orders do not include transportation charges—they will be collected by 


check money order for 
the express agency at time of aelivery 


) postage enclosed for 


Enclosed find 


Please ship C.0.0 pounds 





ON PARCEL POST ORDERS include postage for weight shown. ORDERS FROM CANADA and APO's must include full remittance 
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TELEVISION 


‘my ai aw wnt om mma, IWeS your customers 


occasions, too short and erratic for 
identification. * . 

Raymond Sloss, Baton Rouge, La., ri iant resu ts 
reports a jumble of stations, 6:30 to 
8 pm, Jan. 4, with WBBM-2, Chicago; 
WBAY-2, Green Bay, and WTMJ-4, +€ f | 
Milwaukee, Wis., and KOA-4, identi -- pays oO or you * 
fied. Raymond also had good Western ———— 
reception Jan. 31, 5:30 to 7 pm, log 
ging KOB-4, Albuquerque, N. M.; 
KPHO-5, Phoenix, Ariz.;, KMID-2. NEW SONOTONE 1P CERAMIC CARTRIDGE 
Midland, and KROD-4, El Paso, Tex 

On Feb. 1 Art Collins, Buffalo, 
N. Y., caught WOW-6 and KMTV-3 1. CONVENIENT SIZE 
Omaha, Neb.; WOI-5, Ames, lowa; AND DESIGN 
KFBC-5, Cheyenne, Wyo.; WKY-4, a 
Oklahoma City, and KCKT-2, Great 

3end, Kans., mostly very strong and “Le 
teady, for three hours, beginning at 
1:30 pm, 


CUTAWAY VIEW 
(Actual size 1” long) 


2. CLIMATE-PROO! 
CERAMIC ELEMENT 


We report these individual loggings 
in detail to show the considerable ex 
tent of the midwinter dx. There was 
plenty more in the latter half of De 
cember. Viewers who think that early 
summer is the only time that dx is 
worth bothering with are missing more 
than they know! 


Over 50 TV dx club 


SINGLE, JEWEL-TIP 


In the summary of TV dx for 1954, : a . - NEEDLE 
printed in the February issue, we . 
started listing the standings of ob 
servers who have reported totals to us. 
Membership in the “Over 50 Club” is 
bound to grow. If you want to join, f ‘ 
send us your total of stations received 5. SNAP-FIT NEEDLE REPLACEMENT 


4. HIGH-COMPLIANCE 
MOUNTING 


(positively identified by yourself; veri 
fications not required). If you have a 
u.h.f. receiver, record the number of . Easy to install. Just two models fit most arms types... virtually immune 
u.h.f. calls. Give the call of the most now in use. Cartridge is less than 1” long 3. Replaceabl. —s 
distant station you’ve logged: and if 8/10” wide with bracket. Time-saving hard 

you photograph identifications, let’s 
have your photo record, too. Here are 
changes and additions since the 1954 requires no preamplification or equaliza 


summary was prepared, 


Models for 33.45 + 
ware included 
4. Extreme | 


sign give s 


Ceramic element gives flat response (see curve 


tion. No deterioration problems as with other 5. Needles sna; 


TO. BEST Tap the Huge 33-45 RPM Replacement Market! 
NAME LOCATION TAL Dx 
dob. 1 Install this new Sonotone IP, and give your customers exci! vic 


149 


*4 range response. At one stroke, you make a good sal it in n time, 


avoid problems found with other types of cartridge d puta 
110 ' 
70 tion for quality work and professional advice. No other cat ill the 


advantages this IP gives you! With sapphire, $8.50; with d 


one RESPONSE 30-15,000 + 3 DB! 


500 ABbi: MARRS. 4bh1% 
7 I 


In the above summary, 1% of the 149 . : 
stations logged by Louis Matullo were : aa a ale 
in the u.h.f. range. In addition, 113 of a mi, 3 F 
the stations were photographed. This 2 Tihih 
is really a comprehensive report and , ' = 
worthy of particular commendation. 
Let’s have more of these END 


300 500 KC 


Response to new industrywide RIAA characteristi: 
ridge self-equalizes, because it works on “amplitude 





, ciple. Here’s startlingly improved performance for 
Implosion, It Was 


by Jeanne DeGood 


“A picture tube will not explode,” CORPORATION 
Boastful, Careless Charlie crowed, 
And then I waved the guy goodbye ELMS RD. NLY. 


As he “nt by me—flying high. 
i a cetiinalbites Write Dept. CE-45 for free Phono Modernization Manual 
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TELEVISION 


TELEVISION ... it’s a cinch! 


kifteenti onversation, third part: 
Differentiation and integration in 
action, effect of the time constant 


By E. AISBERG 


KEN—When worse comparisons are pulled, you 
Only remember what we’ve just said—that the 
can be an integrator or differentiator, depending « 
or the cay 


From the origina! "La Télévision? ... Mais c'est 
trés simple!" Translated from the French by Fred 
Shunaman. All North American rights reserved. 
No extract may be printed without the permis- the voltage is taken across the resistor 
sion of RADIO-ELECTRONICS and the author. a differentiator circuit R and C should be fairly 
their product—their time constant, in other word 
be greater than about one-fifth the duration 1 
But R and C should both be much larger in an 
circuit, so the time constant is several times long 
WiILL—So, even if you do use just a re 
capacitor for either a differentiator or an integr: 
the circuits really are different, since you choose 
value 3ut I still don’t see just what you do with th 
KEN—You should by this time. Draw the forn 
signal as it comes out of the separator 
WiILL—Here’s a nice row. First we have two 
pulses, then the longer vertical ones, then line 
KEN—Now let’s mark the points where the 
sweep oscillator is triggered. Remember how we 
the horizontal sync had to be maintained throu 
vertical sync pulse? Now do you think you could 
those signals would look if they were differentiated 
WIL! According to what you've just said, | 
constant hould be very short less than 


tor 


duration of the pulses—which pulses 
KEN—The shortest ones—-the horizontal pulse 
WILI Well, we get very sharp, narrow different 
pulses, positive or negative according to whethe) 
WOR/20N Ai Si at the beginning or end of the pulse. 
KEN— Those razor-blade signals are perfec 
nizing the line Now try to draw the signal 
an integrator 

WILI H’m, this circuit must have a time « 

a bit longer than the duration of the pulse. But 
get much of an output pulse from it! The 
tarts to charge when the voltage is removed ar 
to discharge again 

KEN All the better, Will. If you can’t find the 
pulses in the output of the integrator, you’ré 
Notice how the circuit react when the vert 
come along? 

WILI They last a little longer, so the par 
chance to charge up a little more. But it disc] 
between the first and second pulses. Then dur 
pulse it charges up some more. Then there 
discharge, another bigger charge, and so on 
ends up with a little more voltage on the capac 
whole picture looks something like a set of ste} 

KEN With this difference as the voltage 


become shorter 


Witt—That exponential law again! But « 
U to come to an end. And when the train of ve 
VERTICAL tops, << on itor discharges, giving you ar 
exponential curve, 
SWEEP KEN-—Not quite perfect, Will, because it get 


from the horizontal pulses following . 
WILL so because of our integrator cir 


NORIZONTAL group of vertical pulses begins to look like a 
4 * a SNC where the line pulses practically disappear 


ie, insignificant jags along its top. Now what aré 
Al do with this integrated voltage? 
KEN— You apply it to the vertical time base 
VERTICAL have luck, these pulses will synchronize it perf 
want to refine the circuit further, you can use 
to smooth off the rough edges and pass or 











| But that’s not necessary. You 
simple selector circuit in which the v 
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separator load resistor is applied to a differentiator circuit 
C1-R1 which goes to the horizontal circuits and also to an 
integrator circuit R2-C2 which is connected to the vertical 
oscillator. 

WiILL—And how about C3 and R3? 

KEN—C3 is a coupling capacitor that keeps B plus out 
of the time-base circuits. And R53 is a grid resistor. 

WILL—But won’t C3 and R3 constitute themselves a 
sort of differentiator that will disturb the integrator action? 

KEN—Don’t worry—you can choose their values so they 
have an insignificant differentiating effect. 


Exponential ladder 


WILL—Why did you say “if you have luck” when you 
spoke of sychronizing the vertical sweep circuit? 

KEN—Oh, I have no love for those integrator circuits. 
The vertical signal isn’t neat—it has no shape! Give me 
differentiators, where the signal appears at full amplitude 
the precise instant you need it! 

WILL—Yes, but you can’t use a differentiator to build 
up your vertical pulse! 

KEN—Why not? Suppose I just use a capacitor and 
resistor large enough to give me a time constant a lot 
longer than that of the horizontal pulses? 

WiLL—I don’t see how that would work. Can you help me 
out with a drawing again? 

KEN—O.K. Let’s take negative-going pulses this time. Can 
you draw the voltage across the resistor? 

WiILLt—Let’s see. At the instant the negative line pulse 
appears, the whole voltage is across the resistor. The 
charging current that produces it decreases slowly, because 
the time constant is long, and 

KEN—But, my young friend, the charge isn’t going to 
have much time to decrease, because the horizontal pulse 
itself isn’t going to last very long. 

WILL—Exactly. After the commencement of the charge, 
the drop of voltage across the resistor diminishes slightly, 
then returns to zero at the end of the pulse. 

KEN—Are you absolutely sure of that? When the applied 
signal drops back to zero, it rises E volts. But, since after 
the beginning of the charge, the voltage on your capacitor 
has already risen a little toward zero, as you can see from 
the tips of the first two pulses, it reaches a slight positive 
value at the end of the pulse. Then the capacitor discharge 
starts bringing it back toward zero again. 

WiLtt—How complicated can this “most simple” circuit 
get? 

KEN—It’s a little simpler than it looks at first glance. 
You can easily see how the action gets you your vertical 
field pulse. 

WiLL—The principle seems to be the same as for line 
pulses. But the charge lasts a little longer for each individ 
ual pulse. And at the end of each, in rising E volts, the 
voltage across the resistor becomes more and more positive 
because the capacitor hasn’t had time to discharge in the 
short interval between two successive vertical pulses. 

KEN—And the voltages again form a sort of steep stair- 
WEF nat 

WILL—Exponential, I’m sure! And this lasts till the end 
of the vertical pulses. Then the capacitor can heave a sigh 
of relief and start discharging 

KEN—You see how our long time constant differentiator 
has succeeded in making the vertical pulses into a series 
of impulses that rise till they dominate the countryside, 
figuratively speaking. Now what do we have to do to use 
them? 

WILL—I guess that if you clipped off everything outside 
the two dashed lines, you'd get the voltage pulses you've 
marked E,. Then you’d use them to synchronize the vertical 
oscillator. 

KeEN—Isn’t that much neater than the integrator ap- 
proach? The very first pulse—there, where I’ve put the 
arrow—-triggers the vertical time- base precisely. 

WiLtt—Ah, well, this timebase | wear on my wrist indi 
cates that it’s time for me to go to bed and try to integrate 
your differential explanations! TO BE CONTINUED 
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INDIVIDUAL TV SET 
TROUBLE RECORD 


By HENRY A, AHNIEEMANN 


OU'VE a lot of 
ily doctor 
detail of 
he doesn't 
everything, it’s all 
record 


fam- 
every 


in the 
knows 


faith 
becau ¢ he 
your 
actually 
there in his very 
complete complaint, diagnosis, 
results when, 
Let’s see similar 
tech 
nician and what could be gained from it. 

You make a call on a particular cus- 


We'll 


treatment and 
where and how 


what, 
how a 


record can be kept by a service 


tomer assume it 
that the trouble is 
placing the vertical 
job is handled 
the charge is 


is a simple job 
cleared by re 
The 
and efficiently, 


and 
output tube 
quickly 
nominal, relations 
are established and you probably have a 
new steady client. You that the 
vertical height control is set pretty close 
Perhaps another 
the new 
the set per- 


good 
notice 


to ite Maximum range 

trouble was 

tube. But, you busy 

forms well, and you let it go at that 
A month by; you get another 

call from the same customer and the 


covered up by 
are 


goes 


medical history. If 
remember 


complaint is the same. During this time 
you've handled lots of calls and the de 
tails of what you found on 
call are rather hazy 
doubtedly will remind you that you were 
there for the same trouble just a short 
time ago, but where you do need help 
your customer won’t be of much assist 
ance. However, if you have a record of 
what you did and noticed on the previ 
ous visit, you are in a position to do the 
job properly. If you find that a new tube 
again fixes things, you are justified in 
suggesting that a careful 
check of the set be made and your rec- 
ords support you and help to explain 
the situation to the custome: If the 
customer not agree, pro- 
tectea when the inevitable 
comes along 


your first 
The customer un 


more bench 


does you are 


follow-up call 


Here, then, is the first big advantage 
of an individual trouble record for each 
you Your memory is 
prompted and you are prepared to make 
your service efficient by 


set service, 


supplementing 


7 


+——_+——__+>—__+—_—_ 


Improve customer ? 


and bustness ef ficte) 


with ample cys72en 


your initial 
rather than 


brief glance 
making your 


call with cor 
repeating the 
at your card 


call will te 


set has been performing 
ly calls have come in and 
is a possibility that you ¢ 


something. 


The record can be sim 
simpler it is the easier 


As illustrated, it 


x A 
chosen to 


a 5 


can 


may 


library card 
make it as 
desire. Othe 


r jobs that : 


make easier for yo 


in the following: 


Mrs 


ture is 


Olson 
very 


calls in 
small; the 


While getting the report 


reach for 


the 


record for 


your first call you have ent 
formation shown on the t 


illustrated. 
“O.K., Mrs 
there about 


So you pre 
Olson, oul 
10 A.M. Let 
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150 field tests have proved to 

WARD jobbers: 

* Good VHF picture at as far as 200 
miles on several channels 

* Excellent results at 100 miles 

* Good results in areas where no other 
antenna was able to bring in a picture 
More compact—25%-75% less stack- 
ing distance 
Channel 2-13 response as much as 
40% better than any comparable an- 
tenna 
Unique superior snap-lock bracket 
Original WARD design all aluminum 
supplemented spring pressure bracket 
—eliminates possibility of intermit- 
tent contact 

TRY ONE—you'll find why the Invader 

is superseding all fringe and super- 

fringe antennas. 


WARD Model TVS 356 2 bay and stack- 
ing harness $39.95 list 


WARD Model TVS 357 4 bay stacking 
kit (feed harness only) 


“an original WARD design 


flat type Uni-plane 
Yagi for fringe 
area VHF and 
primary signal 
area UHF. 


*Documental testimonials in our files 


WARD Products Corp., Cleveland 15, Ohio 





TESTED AND PRO V E N| TELEVISION 


14 Beaver Street, are you not 
TI L T °o Vv E R you have a G-E console? Good. N 
= T @) WwW EB R Ss we can’t meet that appointment 
call you. Your number is Lexi 


E.Z Way TY Towers crank up and down. Can 4310, isn’t it?” 

be easily lowered and the antenna tilted The effect on your custo 
over to « height of only six feet above the $ ov bound to make her feel that 
ground and made absolutely hurricane proof! are on your toes. And if 
minute to mention that it’s 

® CRANKS UP AND DOWN ® TILTS OVER 8 months since she had tr 
further evidence does she need 
NO GUY WIRES—NO CONCRETE personal interest in her set? 
minute you spend on good relatic 


NO ROOF DAMAGE an added minute. It’s a mil 
NO LIGHTNING RISK © HURRICANE PROOF have saved by not having to agai 


down name, address, phone nun 
GREATER DISTANCES—CLEARER PICTURES | the rest : 
Another little detail. Wher 
that first call, record the mods 
and other details. Check to 
ored in cose of strong winds. 6-2 Way Tewer is the sturdiest | have that schematic in your f 





The only practical free-standing tower is one that can be low 


most unique and versatile tower in the industry. High-test steel | haven’t, get it at the first opportu: 
construction. Electric Arc welded. Each section completely im it may help get the set into 
mersed in Pliotite S-5 (rubber base) aluminum enamel for long day earlier on the next call tl 


lasting weather resistance. Most economical. Easiest to insta! had to stop to get it. Befor 
a call, take a look at the di: 


Easiest to service and add antennas. Twelve tilt-over types from 
may save you a trip back t 


30’ to 85’ VHF heights Fifteen building attached crank-up 


< a tube you do not norm: 
types of towers. Each tower specifically designed for a par for a yee Se ee 


i How about measuring 
— time and net profits? How 
DISTRIBUTOR INQUIRIES INVITED eee 
ake Oo Clear tne average 


FOR FREE CATALOGUE AND INFORMATION WRITE: through the shop? Is your serv 


, adequate to cover this time—ca 
| reduced to meet competition? H 
E-Z WAY TOWERS. Inc. are you meeting time commit 
5901 E. BROADWAY «+ P.0.BOX 5491 © TAMPA, FLORIDA customers? What is the ave 


ervice time and can it 





What’s the percentage of 
THE FINEST OUTPUT TRANSFORMERS See ele aaleeion on 02 


a 
niques or on a particular t 


would pay dividends? These 
— G * and others can be answered 
aAeca2 proper information is entered 


record and a summary prepare 
answers are important for they 


T0-330 Transformer for high well you are controlling your 
: . , Once a month is probably oft 
powered high fidelity circuits se ab eer the eauds ened mab 
Vv ulation of the items that int 
© 1 db 10 cps to 100 ke 
— Probably the best time to 
Over 50 watts clean at any fre when you are making 
quency 20 cps to 20 ke statements 


Speaking of statement 


v Makes the finest amplifier obtain 
able using pp par KT66's or pp 
6550's use. As shown in the illustrat 

, ord can be prepared wit! 

v $39.75 net at leading distributors ings that will show hour 
everywhere 


the record card can also be 


field and in the shop, charg: 
and parts and a record 
The whole story is on a 5 x 
if it gets filled up—a couple 


FOR LOWER POWER cellulose tape applied in 
ULTRA-LINEAR CIRCUITS hinges, are all that is ne 


ach + card 3 
70-360 for Ulive-Lincer Willlemeon Clr tach another card and 
cuits $24.75 ord. 


! ) j operation of Vinallyv. « ’ ol 

Send for FREE 16 page booklet which fells why oO & Ultra-Linear opera * Finally, don’t overlook 

ACRO ULTRA-LINEAR is the best. Contains 7 a of letting your customers 
t high fidelity circuit TO.320 f Ultra-Li operation of on A 

the fines 9g elity rcults ina hy ta-Linear opera +} 8 They re sure to be impre 


+} 


full pages of 


available if 
detailed information you 


Prices slightly higher in the West their set and they’re that 


certain to call you since 
ACRO PRODUCTS CO. ono guy who Teally knee 
may take a little time t 


369 SHURS LANE, PHILADELPHIA 28, PA. set up, but, once its 


record will pay off 
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Become a top-notch television service technician 
Now... RCA INSTITUTES offers modern TV KIT 
with Comprehensive Television Servicing Course 


START to build with a TV Kit developed by 
one of America’s foremost radio-tv schools— 
RCA Institutes. LEARN with simple step- 
by-step instruction how to build a modern, 
large-screen receiver. TEST each stage, as you 
build, and see how it works. Learn how 
‘‘trouble-shooting”’ is applied. FINISH your 
Home Study Course ready and able to service 
all make and model sets! 

Easy-to-follow instructions are planned and 
prepared for you through the efforts of RCA 
Institutes’ instructors, engineers at RCA 
Laboratories, and training specialists of the 
RCA Service Company. 


® 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 


APRIL 1955 


The RCA Institutes’ TV 

circuits including 

e Synchro-Guide horizontal automatic fre 
control circuit 

e Horizontal magnetic reaction scanning 

e Latest deflection circuits 

e FM sound discriminator 

© High-gain, low-noise cascode tuner 


Kit utilizes up-to-date 


quency 


Join the many thousands who have beer 
successfully trained by RCA Institutes for a 
good jab (or business of their own 
vision servicing. 

BASIC KNOWLEDGE OF RADIO NECESSARY 
NO NEED FOR PREVIOUS TV TRAINING 


in tele 


FREE BOOKLET! MAIL COUPON NOW. 


RCA INSTITUTES, INC., Home Study Dept. ER-455 
350 West Fourth Street, New York i4, N.Y 


With no obligation on my part, please send me a 
booklet on the TV Servicing Home Study Course 
| understand no salesman will call 


py of your 
and Kit 


Nome: 


(Please print) 


Address: 


City:___ 


CRE REE aa wan aS 





TELEVISION 


Testing Ion 


by JAMIE McROBERT 


Checking field with 


lren¢e tsi 


compass and OS t/ Ost ape 


ESTING 
average shop i 


the 
to 


ion trap magnets in 


limited usually 


substituting one magnet for 


picture 


an- 
and observing tube 
performance, This 
atisfactory method of t« 
even the kisses of the girl friend 
But perhaps the substitute is 


not and 


other 
procedure is a very 


ting anything 


proper 
after purchasing a 
found that the orig 
defective Time 1s 
The 
article will 
ion trap 


available 
new magnet, it is 


inal unit is not 


wasted, and the customer irritated 
simple tests described in thi 
the of 


(or magnet) 


trength 
any 


indicate an 


magnet 


Wooden magnetometer 
A yardstick of 
nonmagnetic material) 


other 
and a pocket 
bill of ma- 


made wood (or 


compass make up the entire 
terial 

Place the compas end of the 
yardstick (Fig. 1) in a free of 
interfering magnetic field Move the 
ion trap magnet being tested from the 
of the yardstick, toward 
(Fig. 2). When there is a 
deflection the 
record the distance the 
the to point 


trap magnet Use a 10 


on one 


region 


opposite end 
the 


measurable 


compa 
on compass, 


of 


ion 


cente! 
the 
deflection as a 


from 
compass SOE on 
reference 

field acting on the mag 
needle will 


Any magnetic 
field of the 
to deflect. The 
field varies 
square of the distances 


neti compa 
of a 
the 
ex 


cause it influence 
ely as 
from it. For 
from the 
will produce as much deflection as 
from the 


magnetic inver 
ample, a magnet 5 inches 
pas 
a magnet 6 inches 
it is 2b 

If you test good magnets as 


com 


compass, if 
36 as strong 

they come 
collect the 


of ion trap 


into the shop, you will soon 
all 


whenever 


needed data on 
that you 
suspected one it will not be difficult to 
test it 
Be 


type 4 


magnets so have a 
and thoroughly 
the 


magnetic 


immediately 
to up 
free from 


sure set equipment in 
fleld To 
rotate the compass at the end of 
yardstick until the needle 

While keeping the compass fixed 
with to the yardstick, the 
yardstick pointing constantly in one di 
rection, move the yardstick in 
radius its posi 
If the needle is deflected more than 


an 
do 80, 
the 


vero 


points to 


respect and 
a 6-inch 


circle around original 


tion 


84 


Trap Magnets 


and 


KLLIOTT A. McCREADY 





Fig. 1—Basiec 
setup for test- 
ing magnets. 


Mag 
moved 
com- 


Fig. 2 
net is 
toward 
pass. 


Fig. 3—Scis- 
sor forms 
magnetic 
shunt. 


Single 
dou- 


Fig. 4 
magnet 
ble poles. 


to search 
spot As 
a precaution, istick 
vertically. In the 
needle will maintain its alignment with 
the yardstick 

Take a and 
move it along the yardstick until a de- 
flection is over 


a few degrees, you will have 
elsewhere for a magnetic dead 
the 


ideal po 


yal 


ition, 


also move 


an 


good ion trap magnet 


obtained—do not use 


about 20°. The trap in Fig 
10° deflection when it is 

inches from the center of the 
A small touch of cement hold 
pass at exactly zero in this 
you wish, use the l-inch line a 
point. Note that the pole piece 
trap point toward the 
back of the trap (away 


f 


compa 


from t 
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bay gue up to 15 db! Employs 
). Aluminum throughout, 


: Radiating traps in 4 driven direetene = 





AM GL €D 


TECHNICAL APPLIANCE CORPORATION, SHERBURNE, N. Y. 
IN CANADA: HACKBUSCH ELECTRONICS, LTD, TORONTO 4, ONT COPYRIGHT 1955 





electricity 


~—— Dasic electronics 


THE EASY “PICTURE BOOK” WAY! 


The fabulous new 
WLUSTRATED 
Training Course 
i now used by 
~— the U.S. Navy! 





You Learn by Pictures 
S000 Navy trainees 
Basic Electricity and 
this easy Picture Book" way! 
yot can master 
and Electronics 
Learn ~ by ~ Pictures 
course’ Over 1,700 simple 
stand drawings explain e 
teaching pictures 
than half the 
Electricity of 
America 
technique’ 
youd 


Over 
learned 
tronics 
for the 
basics 
this 


have 
Basi 


already 
Ele« 
Now, 
the 
with 

training 
sy -to-under 
tion—-these 
actually make up more 
course’ No other Basic 
Electronics course in 
uses this revolutionary illustrative 
You learn faster and than 
dream possible’ 


first time 
of Electricity 
same 
ea 


very se 


entire 


Basic 


easier 
ever 





A Complete idea on Every Page 
this 
page 


easy illustrated 
covers one 
idea! There's af least one big 
on that same page to explain it' What's 
more, an imaginary instructor stands figura 
tively at your elbow, doing “demonstrations 
that make it even easier you under 
stand. Then, at the end every section 
you ll find pages highlight the 
important just covered. You 
build a thorough, step-by-step knowledge 
at your own pace as jast slow as 
you yoursels /o £0 


Here's how 
works ‘ 


course 
complete 
illustration 


very 


for 
of 
that 


to 


review 
topics you ve 
or as 
want 





Everyday English-A Course Anyone Can Understand 


the Navy 
record = time 


turn trained 
modern 
and Basi 


everyone 


Sponsored by to 
technicians in 
course presents Basic Elex 
Electronics in a simple way 
can grasp—regardless 
Every phase is made instantly clear—ex 
plained in plain, down to earth English 
with hundreds of easy-to-understand illus 
trations to help you!’ 


out 
this 
tricity 
that 


of previous education 





10 Complete Volumes 
Vols. | and 2 of “Basic Electricity 
DC components and circuits 
4 cover AC components and circuits 
5 covers AC and DX 


Volume | of Basic 
Diodes & Power Supplies; Vols. 2 
cover Amplifiers & Oscillators, Vols 
5 cover Transmitters & Receivers 


cover 
Volumes 3 and 
Volume 
motors and machinery 


Electronics covers 
and 3 


4 and 





Home Study Without Correspondence 
different complete— 
the usual letter writing, 
correspondence! You 
own pace! 


This course is 80 50 
there's no need for 
question and answer 


learn at home-—at your 





10 Day Examination - Money Back Guarantee 


Send today for these excitin 
courses—-you risk nothing hen 
ceive the volumes, examine them in your 
own home for 10 days. If, at the end of 
that time, you're not completely satisfied, 
simply return the books to us and we'll 
gladly refund your full purchase price! Total 
cost for either S-volume course is only 
$9.00' In Canada, prices approx. 5% more 


new training 


you fe 








ORDER TODAY! 


These books are sold by electronics parts 
jobbers and book stores. If YOUR dealer 
doesn't have these books, mail this coupon! 


JOHN F. RIDER PUBLISHER, INC. 
480 Canal Street, N.Y.C. 


Please RUSH me sets of 
tricity” @ $9.00 per set, and 
of “Basic Electronics’ @ $9.00 
understand that | may return 
within 10 days and receive a 
fund of my full purchase 





Elec 
sets 
per set. I 
the books 
complete re 
price 


“Basic 


Nome 


Address 


City & State : 


86 


ee we eo ok 





TELEVISION 


Double 
with 
poles. 


Fig.5 
magnet 
double 


serves as an indicator on the 

The field of the 
will produce maximum defle« 
this 


can 


pass) 
yardstick 
magnet 
tion 
We 
magnet 


magnet 
in position 

simulate a weak 
using the and 
short circuiting the magnetic gap across 
the pole pieces with a magneti 
rial. An old pair of do 
(Fig 3). Now let’s try the strength of 
the magnet the test rig. You 
find that you must move the trap closer 


ion trap 


by same unit 


mate 


SC ISSO! “A 


on will 
(6% inches) to the compass to get the 
deflection 
the 
square 


same 
Taking 
ment, 


as obtained previously 
from this experi 
divide it by the 
square of 8%. This gives us about 0.64 
or 64°. The single shunt of the sci 
has reduced the energy of the magnetic 


data 
6% and 


sors 


Fig. 6—Posi- 
tioning the 
single magnet, 


field 36° Comparative testing of good 
and bad magnets indicates that a field 
strength loss of about 30°. will result 
in a very decided loss of brilliance, 
a noticeable 


One 


au //¢ 


with 
at about 
of the optimum value. The ratio 
of the square of the distance from the 
compass of a suspected trap to that of 
a good trap should not be les 
For example, given 5 inch 
inches, squaring gives 25 and 36, 
dividing 25 by 36 yields 0.695 
just the borderline of 
Such a trap should be replaced as it 
result in a call-back the 

ture will be improved by a new trap 


beginning 


loss 


than O.% 

and 6 
and 
which is 
bad 


will 


on being 


soon, and pi 

The strength of ion trap magnets re 
quired for 
picture from 
50 gausses you should 
nets with strengths of 
50 and keep 


proper operation of modern 


tubes varies about 20 to 


80 obtain mag 
34, 40, 45 and 


gausses them on hand as 


standards, Be 
O.K.! Even ne 
what they 
condemning a 
too weak, chec! 
for the 
When 


comparison 
standards are 


may not be are 


fore magne 


too strong or 


; 


manual 
strength. 


tube 
field 


correc 


you |! 


the required strength, you can be 


ly sure by using the correct st 
a temporary substitute. 


a 


I 


Take care of PM ion trap n 


They can be permanently da 
improper handling or storag: 
jar or striking it with a 
the unit to 
and its ability to focus the 
Always use a brass 
screwdriver when 
magnets. When 


cause loose 
or 
adjusting 
storing, 


do 


PM ion trap magnets in cor 


each other, with metal tool 


shelving 


Double magnet traps 
Now 
pole piece (rather, pair of 


Figs. 2 and 3 show 


The other type 
The pole piec« 


magnet 
similarly 
point to the compass wher 
yardstick. Fig. 4 shows a 
type with double pole piece 
double type wit! 
differ 
magnet 


magnet 
pieces. It requires a 

Place either 
(blacker or darker i: 
Make the 
magnet type. Now 
magnet upside dow 


one 


on top same te 
single 
trap 
blue pole piece is on the 
same amount of deflectior 
served, but the 


in opp 
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THERE IS 
NO 
SUBSTITUTE 


All ¥P Capacitors are Mallory. There are 
imitations, but no substitutes. Only Mallory 
IP Capacitors have these features... devel- - ; 
oped by Mallory and accepted for years as pALl \ 
the industry’s standard of performance by PO 
manufacturers and service men: LL 
MA D 

© Genuine fabricated plate anode 7 

© 85° C. temperature rating 

© Long life on the shelf and in service 

© High ripple current capacity 


© Simple, speedy twist-prong mounting 


Don’t settle for anything less than the best. 
Always specify Mallory FP Capacitors by 
brand. They outperform all others... yet 


cost no more, 


BE SURE TO USE... 


Mallory Plascaps®... plastic tubu- Subminiature Silverlytic’ Capacitors 
lar replacements with permanently ; only *%" long and in diameter 
secured leads... won't short out or ... ideal for transistor and other minia- 
open prematurely. ture low -vollage circuits, 


P. R. MALLORY & CO Inc 


hee. = % 





these are the books that 


SAVE TV SERVICE TIME 


yr HOWARD W. SAMS’ 
“Television Tube 
Location Guide” 


latest 
volume 

in this 
invaluable 
series of 
“Tube 
Location 
Guides” 


(-PeeRPeeR TEE FS Se 


FIND THE TROUBLE— REPLACE TUBES 
WITHOUT REMOVING THE CHASSIS 


Latest volume in the 
thousands of T'V techni 
that shows the positio 


series used daily by 
It's the only book 
ind function of all tubes 
in hundreds of recent TV sets. Helps save your 
eervi« Moat often, an operational check 
oft the customer's home gi 
clue to the trouble » tulx 


diagnosis and tube 


rg tine 


eet in the ves you the 
failure is 

trouble 
replacement fast and easy, 


sch TV model has 


urate tube placement 


Crenerally 


cause handy Guile makes 
without removing the chasaia!' I 
ita own clear, ace 


All new « 
Over 


liagram 
und 1954 TV 
Indexed for fast refer- 
flat 


igramea covering 1954 


models ‘0 pages 
ence “o” 2 BM handy 
binding. Paya for 


OKDEK 164-5 


open plastic 
itaelf on just one job 


Only 


$2.00 


OWN THEM ALL — THEY 
HELP YOU EARN MORE 


VOL. 4. Sh 
function of all tubes in hundreds of 
1951-1952 TV m 
5A" 28% 
reference 


ORDER TGL.4 


ws location and 


dels. 192 pages 


Fully indexed for quick 


Only 


$2.00 
1951 
192 


VOL. 3. Gives tube positions in hundreds of 1950 
TV sets. Solves tube foilure tre 
pages 2 8% 

ORDER TOL.3. Only 

VOL. 2. includes hundreds 
for 1949-1950 TV me 
poges, 5A" 2 8% 
ORDER TOL-2. Only 
vou. | 


models mode 
208 pages 
ORDER TOL.1 


soles in minutes 
5% 


$2.00 


of tube plocement chorts 
Big charts. 208 


dels egible 


$2.00 


in TV 
in other 


Shows location 
in 19486 
5% 


md function of tubes 
949. Not duplicated 
volumes x 8% 


Only 


$2.00 
Carry Them All in Your Tube Caddy 


HOWARD W. SAMS & CO., INC 


Order from your Parta Jobber today, or 

write to HOWARD W. SAMS & CO., INC 

2205 «2K. 46th St Ind 

My (check) (money order) for $ 

enclosed. Send the following books 
ral $2.00) rGL-4 
rGL-3 ($2.00) rGL-2 

QO TGL-1 


Indianapolia 


$2.00) 
($2.00) 


City... ec ane Zone. . . State 


iced sdightly higher outside U.S.A.) 
ee ry pa Le 


Precoeoooroeorooooooeece 
ere te 


| 


TELEVISION | 


Fig. 7—Posi- 
tioning the 
double magnet. 


the 


been 


since magnetic field of the magnet 
has If over % inch of 
| 


movement is required to obtain equal de 


reversed 


flections, the magnet should be replaced 


Ring type magnets are tested in the 
same manner as the open-ended 
with Bring the 


compas to 


variety 
one exception 
the 


turn it 


magnet 
near enough to deflect 
the needle, and for 
deflection. The thus 
maintained during the movement along 
the yardstick. The 
duces a maximum distance for any type 


magnet is the one that should be used 


maxin 


found is 


im 
position 
whicl 


position pro 


Re je t 
moved 


the 


magnets which have » be 


than 


more inches closer to 


compass for standard deflection 


Fig. 8—Deflec- 
tion produced 
by magnet, 


View with suspicion which re 


than 1 


compass 


magnets 
quire inch 

(Check your needle 
good and bad traps for the reject 
ards, the magnetic strength of 
needle may influence the distance some 
what.) Look down on the needle directly 
when making readings. A small 
fier may help to read accurately 


more movement 


and some 
tand 
the 


as 


magni 


Oscilloscope test 

One 
every 
double 


instrument found in almost 


service can be made to 
gaussmeter—the oscillo 
scope. The basic principle of ion trap 
operation—deflection of electron 
beam by a permanent magnet—is the 
secret of this makeshift gaussmeter. I) 
stead of placing the trap around the 
neck of the tube, the 
beam is deflected at the fece of 
tube. The amount of deflection is a 
rect indication of ion 


strength. Simple, isn’t it? 


shop 


as a 


an 


electron 
the 
di- 


scope 


trap magnet 


Turn the oscilloscope on 
tical 
zontal gain so trace 
width of the Ther 
vertical positioning control 
horizontal 


and ad 
the 


creen 


vain to zero, 


trace coincides wit! 
ter horizontal line on the grid 
the face of the tube 
Place the 
to be tested against the 
o that the field of the 
in the same plane as the scope t 


scope 


ion trap magnet 


and parallel to the horizontal 
result will be 
(Fig. 8). Reversing the 
inverts the loop. The height of 
will depend the 
voltage, positioning of the ior 


trace 


on 


net the tube 
the trap magnet 
frequency plays 
Positioning of the n 


face is 


on face, and str 


Hor 


no part in the 


ion zo! 
ment 
tube not too critica il 
little 


between magnets can be made 


experience, accurat 


tos show correct positioning 

Other type 

positioned experimentally 
The best 


with ion trap magnets of know: 


types of traps 
method of cal 


and of the same type as w 


An adjustable-strength singl 
magnet will give an idea of 


with 
used in 


to 55 gausses 


variation magnet tre 
magnet 


99 


oe 


Fig. 6 wa 

The 

on my scope varied from % t 
A few minutes spent calibrat 


from 


oscilloscope, and a check of 
trap magnet purchased, will ir 


your next picture tube re} 


won't find you with a dud magnet 
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a loop In tne he 


oscilloscope 


agnet 
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KAY-TOWNES * 


Patent Pending 


SUPER KATY 
fi A Proven 
oe ee ti Oe Performer 
SUPER GUARD rs 
For Pin Point | 
Reception 








: a rh 
Bay “is IS 


Av: 
* 


8 (Bey i 


ar ~ ? 
For the best in televiewing pleasure ; ; if 


America’s TV audience looks to Kay- . ; 

Townes Antennas. The pace-setting 4A BIG JACK 
BIG JACK, originated and pat- ste Mes, i) ee 2 

ented by Kay-Townes, leads in sales v ' = America’s Most 
across the nation. In fringe and “| ‘ . 

problem areas the SUPER KATY has be- H “- Copied Antenna 
come a “proven performer” giving top- " 


quality pictures where good reception YY, ei” 
had been next to impossible without it. 


And now Kay-Townes is first again with the Gi, : 
answer for TV fans living between two powerful Wie Pre tee Use the K-T line 
stations. The Kay-Townes REAR GUARD refuses oo / Pa : 


signals from the rear to give pin-point directivity Pik ik: ve of television accessories 
and photo-clear reception in areas where reception 


has been practically impossible because of inter- 
KAY -TOWNES 


ference from near-by stations. 
ANTENNA COMPANY 
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in Fig. 2-a and be 6 me wide. A too 1. If video overload is suspe« 
narrow r.f. response curve may, when move one of the antenna lead 
tne 
the incoming r.f. video signal The input. If the defective pictur 
resultant clipping of the vestigial side caused by overload, the pictur: 
bands reduces the low-frequency re weaker but less smeared. A 1 
x7 4 . sponse of the receiver. curate check for overload is to cot 
P] ( ] U R |: Incoming signals pass from the an attenuator pad between the 
“ . 4 to the mixer stage, where they prod and antenna terminals and not 
the video and sound i.f. The video if effect on the picture (Fig 
signals (and in intercarrier sets, the mercial printed-circuit pad 
S AY | kk A IR sound if. signals) pass through the able in 10-, 20-, 30- and 
" , 4 video i.f. section, consisting of three tentuation values. 
or four stages. The i.f. response curve 2. If the trouble is not cau 
Fig. 2-b or 2-c, must pass the full range overload, note if the large are 
of video signals up to 4 me from the come less smeared as the fins 
video i.f. carrier. In addition, the if control is rotated to one 
CYRUS GLICKSTFE IN response curve must compensate for the best sound point. If So, the 
vestigial sideband transmission of video most likely in the r.f. or i.f 
rather than the video amplif 
beat interferer 
at 


gs V optimum sound is tuned in, attenuate This will greatly reduce 


V picture smear can be produced = signals ; ; 
by a large variety of troubles, By rotating the fine tuning control also if 4.5-m¢ 
originating in different sections of past the optimum picture and sound 4iagonal) lines appear 
the receiver. To reduce trouble point, the video i.f. carrier can be mad sound point in split-sound hated 
shooting time, the service technician to ride higher or lower on the slope. this happens, there is 4.5-1 
ference in the video output 

cases, the normal tendency i 

the fine tuning control past the 


should be familiar with its possible (Rotating the fine tuning control 
causes, method of localizing, and changes the oscillator frequency. This, 


specific remedies in turn, changes the video and sound : 

In smeared picture the outlines of if. However, the i.f. bandpass remains tuning point simply to redu 
large objects are blurred. Large black fixed by the alignment of the i.f. se« terference. The fine tuning 
a point where the video i.f 


objects have a trailing white edge and tion.) When the carrier is made to 
large white areas a trailing black edge come in at a substantially higher point too high on the response 
The picture generally has a fuzzy ap on the slope, the low-frequency re (Continued on page 93) 
pearance However picture smear sponse is increased. At the same time 
should not be confused with poor’ the high-frequency response is reduced 
focus, where both the picture and the considerably, since the very high fre 
raster lines on a blank channel are quencies will no longer be within the 
blurred. In a set with picture smear, i.f. bandpass. The result is a brighter, 
the raster lines are well focused but blurred, smeary picture. The same 
The most common cause of smear is condition can be caused by incorrect 
insufficient or excessive low-frequency i.f. alignment or a defect in one of the 
video response. Incorrect frequency re if. stages 
sponse may originate in any of the When the fine tuning control is ro 
three sections (Fig. 1) a video signal tated in the opposite direction, the low 
pass through before reaching the frequency response is attenuated since 
picture tube; the front end, video i-f. the carrier is lower on the siope. The 





and video amplifier. high-frequency response may be in 

Possible cause of ineorrect = fre creased somewhat However, more 
quency response are a faulty com sound i.f. signal passes through the 
ponent (breakdown or change of value video if. section, producing a grainy 
in any of the three sections); incorrect picture due to 4.5-me beat interference 
alignment (tuner and if. section) and The low- and high-frequency response 
incorrect component values in the orig of the video i.f. section can thus be 
inal design of a new receiver model varied to some extent by rotating the 
(usually in the video amplifier stages) fine tuning control past the norma! 

Other possible reasor for picture tuning position. This point will come up 


smear are signal overload at the an again later in discussing quick checks 





tenna input, beat-frequency interfer for localizing trouble 

ence causing incorrect fine tuning and The video amplifier section, 

sweep circuit pickup in the video out sisting of the detector and one or 

put. Smearing may also result from video amplifier stages, should have a 

station transmission having a poor low- relatively flat bandpass (Fig. 2-d) from 

frequency response 60 to 4,000,000 cycles. Many faults 
Each section the video signal passes (discussed later) can cause poor low 

through is designed to handle signals frequency response in this section 

covering a specific Trequency range. 

The front end must pass both the video Localizing defective section 

r.f. and sound r.f ignals. The band When a picture is smeared and sound 

pass of the tuned circuits in the front is normal, the following steps will help 

end must have the general shape shown localize the defective section 
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Fig Video signal path—each section contains a different frequency range. Fig. 2—Ideal TV response curves 
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SPECTACULAR 


TICE 


3 SPEED AUTOMATIC 

RECORD CHANGER 

Buy at Lofayette's . 

LOW SALE PRICE ; RECORDING TAPE 


Ghee. Wt. 14 oF 
You'll find this famous Webcor Diskchanger not only in Webcor Fonograts LAFAYETTE made a terrifk 
‘ but in radio phonograph combinations of other famous manufacturers. This eal © e ¢ r 

Brand new is truly supreme excellence in record changing. Not only does it play all 
tully eutometic 3 speeds and al! sizes of records, but it plays up to four hours automatically cane & elle fer almest 

then shuts itself off after the last record has played. The Webcor twice e WE GUAR 
Diskchanger was designed for swift, silent record changing; smooth, taG® ANTEE ABSOLUTE SATIS 
accurate turntable speeds; and gentle treatment of your precious records F cee evn FACTION OR YOUR MONEY 
VTC Tet iat ie 1o obtain these qualities, Webcor has included such outstanding features , ransap BACK 
with duel styli as the: Balanced Tone Arm, Electrostatically Flocked (super-soft) turn ys ese Aly gt playin A 
table, and a powerful 4 pole motor. Shpg. Wt. 16 Ibs caiiesen enehinn: sees 
“PK-49 Singly, ea 26.50 fidelity; uniform frequency 

WEBCOR WITH G.E. CARTRIDGE In lots of 10 rolls 
STOCK NO. PK-46 Hane as above but with GE. RPX-050 Triple-play cartridge LAFAYETTE EXCLUSIVE! 
List Price, $51.75 WET 29.50 OYNAMIC EAR PHONE 

A new renewres ght plastic ear phone 
especially | Lafayette to 
Hi-quality 4 tube push = bring you ‘ lity of « 


CASCADIAN pall plone emplifer bit cud confers of on alunest welantions 


Plenty of power low a , 
TV BOOSTER distortion. 2-35C5, 1 | it—at @ price less than half that 
1L2AX7, 1-35Wa Savesse 4 « t ° t. Fite right 
Sa2-56 feedback circuit. Sepa — . en into r ellent sensitivity of 
Ree, Svtes ad rate tone and volume pdb. Ide or use with miniature 
controls. Complete with \s sets, hearing aids tran ri : mo ri stance 2000 
tubes—output transform : ohms, impedance 5000 ohms at 1000 cycles, Complete 


er—pictorial and schematic . with 3 ft. plastic covered cord 7 
diagra Net, each 9,95 LaMS-72 2 8 


Biggest Booster Buy Ever! Exact replacen 


Famous Masco Cascode Booster!! a 
@ Three tuned circuits—cascode! 

@ Golden Grid 6827 Pius 616 Plus rectifier! 

@ 35 db gain (56 times!) average on all channels! i, Sat.ad bs ¥ ~~ 450 
& sensational new tunable VHF booster utilizing a spe- ; 5 
etal low-noise circuit. Employs the new Golden Grid Singly, each . ay, C86 4.79 


6BZ7 tube so well known for its use in cascode circuits TvTY 
viel pioneer and specifically designed for new low noise- gy Ay og oH po TV es pnt ey FAMOUS ALARM-TIMER 
igh gain front ends. B uperior reception to olde A 7 4 Fy 
twee Ron Arn * Simei J am yh { r sean eae i and 6! Two: stage preselector. Fully shielded sj SUES ALARS SWITCH 
of operation. Signal strength ig increased at least 56 inductance tuner reduce s oscillator radiation. Uses 6AF4 SLEEP SWITCH 
times—35 db!—averagewn all channels. Rack and pinion or 6T4 and IN82 crystal diode, High sensitivity AUTOMATICALLY 
permeability for precision stability. Automatically | "!8 Derformance! «0. oon 14.45 ON RADIOS, ETC 
switched on and off by TV set. Uses cross-neutralized ASTATIC UHF-— : 9 , 
6J6 and 6BZ7 tubes for maximum gain and bandwidth In lots of 3, each 13.95 
U/L approved. For 110 volts AC. Wt. 5 ibs 


Masco TVB-53.in lots of 3, Net 9-45 Singly, ea. 9.9 REAR SEAT AUTO SPEAKER KIT 8 a 
— A E> HEAVY DUTY ps - gigeews 
ALLIANCE me 6" x 9" PM KIT | gem 
JB) ANTENEA tor 


FRINGE AREA A complete kit for adding another speaker in the rear 
ANTENNA of your car. You get a 6”x9” PM speaker with a 2.15 
oz. Alnico V magnet; 9 CRL PK300 three position switch Z 5” Tweeter AND 


80 you can select either speaker alone or both together 


¥ dial plate with mounting bracket, knob and hardware; @ Y , Crossover Network 
MASHED x. ys plastic grille (illustration A) (your choice of brown 
~ 


their regular 


3 speed record changer 





Automatic shut-off 
after lact record 





HI-Fi PUSH PULL PHON( 














up the 

















grey or silver), wire and wiring instructions. Simple to 
REGULAR PRICE 547-60 SSS . install. Shpg. Wt. 4 lbs 
A new revolutionary SK-36... , Net 4,50 
design with monolobe eal - 6” 
highly directional pat y DELUXE 6” « 9 KIT ; Tweeter ™ * Network 
tery that covers all . 4 8K -37, with chrome plated metal grill (Fig. B) 
channels 2-83. Fea . : vt. 5 It N A specially designed 5” eeter ! sover Network 
tures great power, Shps. Wt 5 ibe Net 5.75 that will assure higi reque nse hen used 
minimizing or elimi with any speaker you now an new make 
nating interference and ghosts your present sp , . " ' yetem in 
high front-to-back ratio: UHF i creasing the high sue ' 000 cyele 
and VHF lobe patterns in line,“ Here a typical Lafayette special for Diagram included 4 ) 
off front of antenna. Tubular . Z the experimenter, student or dealer. An STOCK NO. SY-14 Net 3.95 
built seamed aluminum ele extremely sensitive ~~ small crystal A 
ments, seamless boom, fibre microphone used in hearing aid ’ 
glass and low dielectric loss ry ) yee | small apparatus. Can be us . BINOCULARS NEVER BEFORE aT THIS PRICE 
insulation, zero loss impedance _ apel miniature tranemitte : 
matching transformer between ‘ A concealed locations, etc IMPORTED DIRECT 
antennas, All hardware ‘7 and performance gives it joint » 
- \ i Ly ’ : Size " ” riem-Cooted Lense 
mounted. 7¢.2—Double bay—Shpe. Wt satilit Brand new iz nly 1 ‘ 
12% Ibs 

















Peter ond Mast! Diam. x 5/16” deep. Imported W& save 
net Included you money @ All-Metal Construction 


Net—Lots of 3, ea.... 11.95 Singly, each 12.45 ms-106 coecveecors Net 1.95 ° oy any aps 
c fy 


RADIO RECEPTOR DUAL STYLUS — TRIPLE PLAY AOS, 8 x 30 with cove... .NET 18-25 ) with order, 
UHF CAVITUNER DIAMOND and : 7 x! ott onan 5 , 
Complete with 6 AF4, SAPPHIRE ; Med base J 
68Z7 and ING2 "ist Shee RADIO CATALOG 


oer AVEeTTES wiw 
Pat «to oh? THe 








Tunes all UHF channels 14- Sostoonest fer All G.4. 
ing. three ‘cavities, two used Se ee oe 
as ‘bandpass pre-selector, one Steck Me. PK-29 Net 11.95 
sonceeating local oscillator yette NEW YORK, WY. | 100 Sisth Ave 
tures rec ™ stability 
Si. “Ted fhm 4 WESTERN ELECTRIC HEARING AID BRONK.NY | 542 E Fordham Rd 
high selectivity, low noise, 4 
high gain. Completely shielded and new, jo ¢ Bee, Oviee ef ) i.) 
Sdeot ter bullding convertors, ‘. ceric eweler's 165.00 rf lb ate 4 Central Ave 
Size 3%" Hs 4%” x Saniet : ; _S 
D. Shpg. Wt. 4% Ibs oo oy less be Our Price L u | 139 West 2nd St 
TL-26...Lots of 3, ea, 4.45 while they Se $14, 95 ' BOSTON MASS | 110 Federal St 
JOR F 


Bingly, ea. 4.95 bederies at Site include postege with order 
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qg these Savings Shs» Sel ‘ 


Bringin om 


aftsmen wi 
tive March 1, Radio My n sold only direct 
Gites etly to you: i yrchased © 
“Selling directly P be P . d to 


istri olicy is 
e Craftsme 4 Ro his ne Possible 


ame fin 
bars Fidelity oan . 
he fac —at 
—_ vou the finest 


<@: a 
CRAFTSMEN “SO 


Here is the finest, most flexible unit offered by any manufacturer. All you need for a 
professional home music system is the Solitaire, a fine record player and speaker. This 
exceptional new unit contains a full 20 watt power amplifier, a preamplifier and on 
exclusive sharp cut-off filter, housed in an attractive cabinet of leather etched stee 

Inputs for magnetic phono cartridge, FM-AM tuner, tape recorder and TV receiver. Six 
record equalization positions. Contour type loudness control, and separate bass and 
treble tone controls giving 15 db boost and 13 db attenvation. Sharp cut-off filter 
system removes both high and low frequency noises. Basic amplifier is based on William 

son Utra-linear design. Frequency response: + 0.5 db, 20-20,000 cycles. IM distortion 
less than 2% at 20 watts. Size: 4 x 144% x 1114", Weight 25 Ibs. 

Price was $113.50 om “NOW ONLY $86 5° 








C10 FM-AM Tuner 


There are more C10 tuners now in use than 
any other FM-AM tuners ever mode. The 
proof of .s exceptional performance and 
durability is in the thousands of installations 
in homes, leading radio and TV stations 
schools and hospitals. Has independent 
continuously variable tone controls, built-in 
preamplifier, and two cathode follower out 
puts. Frequency Response: 20 to 20,000 cps 
Sensitivity less than 5 microvolts, AFC for 
simplified, “no-driff’’ tuning. 12 tubes includ 


ing rectifier. Weight—17 Ibs 
Wos $131.50 NOW ONLY $107 5° 


C1000 FM-AM Tuner 


Far more than just a tuner, the C1000 is a 
complete control center for your Hi-Fi 
system. Here is a superior FM-AM tuner, a 
complete preamplifier with 4 positions of 
record equalization and input circuits for 
TV, tape recorcer and phono. Has two AM 
bandwidths; broad for local Hi-Fi and sharp 
for distant or noisy stations. FM sensitivity 
2 mv for 30 db quieting. AFC and 2 cathode 


follower outputs. Wt. 25 ibs 
Wes $179.50 NOW ONLY $16]°° 


C900 Basic FM Tuner 


For use with Solitaire or C350 Preamplifier 
Designed for broadcast monitoring where 
low distortion, vitimate stability, and high 
sensitivity are needed. Exclusive printed IF 
coils (20.6 me); variable amplified AFC and 
lower over-all distortion than any station 
Frequency response +'4 db 20-20,000 
cycles. Overall IM distortion for 100% 
modulation less than O5%. Sensitivity, 2 
microvolts for 30 db quieting 

Weight 17 tbs 


Wes $119.50 Now omy $YQSO 


C810 Basic FM-AM Tuner 


For use with the Solitaire or C350 preamp 

fier. Does not have built in preamplifie ' 
tone controls. Exceptional FM sensitivity (4 
mv. for 30 db of quieting) ond wide band 
AM for true high fidelity performance 
Frequency response +1 db 20-7 0 cps 


Weight 2! Ibs 
Price was $134.50 NOW ONLY $Y 7 5° 


C550 30 Watt Amplifier 


Here is maximum ruggedness, dependability 
and flawless reproduction at any yv 

level. Thirty full watts of audio power with 
only 0.1% harmonic and 0.5% iM distortion 
Frequency response is for beyond the 
audible range (+1 db 10-100,000 cps.) 
Special thermal time delay protects circuit 
KT66 ovtput tubes used exclusively for 


maximum efficiency. Wt. 33 Ibs 
Was $109.50 NOW OnLy $HG5° 


C400 Audio Amplifier 


Exceptional performance at low cost 
Streamlined narrow chassis for ease of 

stallation. Push-pull 6V6 beam-tetrode tubes 
plus 13.5 db negative feed back provide 

watts output with frequency response of 15 
to 20,000 cp¢f. (+1 db). Harmonic distor 
tion less than 1%; hum and noise level! 70 
db below rated output. Five tubes inc ding 


rectifier. Weight 13 Ibs 
Was $42.90 NOW ONLY $2950 


C450 Audio Amplifier 


ideal for budget Hi-Fi systems. Hos some 
high quality craftsmanship as other Crofts 
men amplifiers but with lower output of 6 
watts. Frequency response: 20 to 7 ) 
cps. (+1 db) with only one percent 
harmonic distortion. Push-pull 6bW6GT bear 
tetrode ovtput tubes. Only 6 « 81) x 6 


inches. Weight 10 Ibs , 
Was $29.50 NOW ONLY $1950 


Order direct from factory and save. Only by selling direct can Craftsmen offer you these 
exceptional units at se low a price. Don't delay--Order by Mail Today. 


The Radio Craftsmen Inc. Dept.G4, 4403 N. Ravenswood Ave. Chicago 40, Illinois 
Southern California: Henry Radio, 11240 West Olympic Blvd., Los Angeles, Calif 
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the sound i.f. carrier (and some of the 
higher video frequencies) is outside the 
bandpass. Picture smear, of course, re- 
sults. Where this occurs, the fault 
basically is not picture smear but 4.5- 
me beat interference. To eliminate the 
smear, it is necessary to eliminate the 
interference. 

3. If the fine tuning control has to be 
turned further to bring in a _ better 
picture on one or more channels, but 
reaches the limit of rotation, the r-f. 
oscillator frequency of that channel 
must be realigned. 

4. Turn the channel 
through the 


selector switch 
range of active channels 
If smear is present on only one channel, 
the fault—if not caused by defective 
station transmission, overload or in 
correct r.f. oscillator frequency in the 
receiver—is in the r.f. alignment of 
that channel rather than in the video 
i.f. or amplifier sections. 

5. If smear is noted on all channels 
and is not improved by a small rotation 
of the fine tuning control, the fault is 
most likely in the video amplifier sec 
tion. 

results of these 
inconclusive. If 


In some cases, the 
quick checks may be 
the receiver is on the bench, an align- 
ment check can be 
method for 


made. The standard 
checking the r.f. or i-f. 
with 
generators and an 


bandpass is sweep and marker 


oscilloscope, using 


the same hookup as for alignment. 
Howeaer, a simple check of r.f. or if. 
made with an AM 
generator and a v.t.v.m 


A frequency 


bandpass can be 


check of the 
section 18 a 
from the 
equipment needed 


response 
video amplifier more diffi 
cult project tandpoint of 
The quickest method 
is to apply a square-wave signal at the 
video detector load and use a wide-band 
oscilloscope at the output of the last 
video amplifier stage. The output wave 
form is then checked for distortion. 
If the r.f. or if. 


indicate a 


checks 
this 
sary. 
A defective part may be resonsible for 
the trouble. If doubt 
about the defective section, change the 
tubes in all three video sections. If the 
trouble is not a defective tube, the i-f. 
and tuner tubes should be replaced in 
their original position to minimize any 
change in r.f. and i.f. alignment 

Other possibl« 
each of the 


bar dpass 


poor response curve, 


does not mean realignment is neces 


there is some 


troubles and cures in 


three video sections are: 


R.f. section 
l. Excessive input at the 


cause picture 


antenna 


terminals can jitter as 


[| 
4 / 


| | 
| 
nee t®) 
FAD * ~ rs é 
30a, LEAD- 1900 .2200.0R 6AA a 
AN t 
* VALUES FOR 6- DB PAD 
. 0-08 


208 


au 
& 
Fig. 3 


Signal attenuator network. 
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BUY DIRECT and SAVE! 
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15 Day Trial Guarantee 
You must be fully satisfied during 15 
day trial period. If not, return equig 
ment for full refund of purchase price 








\ 


‘ 
‘ 


the finest 


craitsmen 


C350 Equalizer Preamplifier 
New audio control system designed f 
ceptional flexibility and w distort 
eaclusive 
eliminates honk and 
ventional tone cont ‘ 
ord equalization posit 
2729 preamplifier tube 
in noise, hum and dist 
pensated Loudness Cont 
and lows at soft v " 
input circuits for FM-AM tur 


corder and magnetic cart 


Minged tone 


follower outputs f 


systems. All -tr r itry red e ; 
to vanishing pon t re) 
Was $129.50 NOW ony $894 
C375 Sharp Cut-Off Filter Systern 
Eliminates distortion present the « 
of frequency + 
maximum en 
FM broadcasts 
Fiat, 4 ) 
hum or turntable 
cut-off points, f 
2.8KC. in flat p 
0.5 db, 20-2 
Was $39.50 


now cay $BQCC 


Seve by mail. Order today direct from Craftsmen 


Now you can have the finest High Fidelity equipment mode 


prices ever offered 
All equip 





# fully gv 


at the lowest 


d and covered by Craftemen Fectory Werrenty 


rue eaoio CUOTTSMEAN inc 


Dept. G4, 4403 Ravenswood Avenue, Chicago 40. Illinois 


—_——— 
_—— % 


Order . 


Nome 


Address 


Quantity Model No 








Check or M.O. enclosed 
[| Send COD. (25% prepayment 
enclosed 
Orders from Canada and APO's must 
include full remittance. 


Send me complete Craftsmen Catalog 


On Express orders do not lude 
transportation charges 
collected by the express agency at 
time of delivery 


All Orders F.0.8. Chicago 


they will be 





Eng i nee ri ng 


WRITERS 


ENGINEERS, E.E. or PHYSICS 
GRADUATES, for preparation 
of technical manuals... 


HUGHES KESEAKCH AND 
DEVELOPMENT LABORATORIES’ 
expanding program for pro 
duction of radar, electronic 
digital computers, guide d 
missiles and other military 
advanced electronic systems 
and devices requires the 


following 


i GD csectaca ENGINEERING AND 
PHYSICS GRADUATES to prepare 
operating, servicing and over 
hauling instructions for complex 
electronic equipment. Those 
with previous maintenance 
experience on military equip 
ment preferred. Writers will 
participate in a three-month 
program in our technical 
training school to become 
familiar with the latest Hughes 
equipment prior to writing 
assipnments. 


Ga encincens EXPERIENCED in the 
writing and preparation of 
maintenance manuals for 
electronic equipment or guided 
missiles. These specialists will 
work step-by-step with the 
people designing, developing 
and manufacturing the products 
involved, Experience in the 
writing of engineering reports 
is of value. 


HOW TO APPLY 


Write full details 


of your qualifi ations to 


HUGHES 


Research and Development 
Laboratories 
SCIENTIFIC AND ENGINERRING STAPF 


Culver City, Loa Angeles County 


California 
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well as smear. Overload is not con- 
trollable by varying the contrast con- 
trol, since it occurs in the r.f tage 
To remedy overload, first check the 
adjustment of the a.g.c. control, if the 
receiver has one. Where this adjust- 
ment does not remedy the condition or 
no control is provided, an attenuatior 
network should be connected at tne 
antenna terminals. The values for sev 
eral attenuator networks are shown in 
big 1 The amount of attenuation 
needed is determined by the amount 
of overload Carbon ‘sistor only 
should be used 

2. Where a channel is affected be 
cause the fine tuning control must be 
turned to the limit of rotation without 
tuning in a clear picture, turn the fine 
tuning to the center of rotation and 
adjust the oscillator lug 

4. A complete r.f. or i.f. realignment 
should be undertaken only when the 
need has been definitely established 
that is, when there is no defective part 
and the bandpass curve is completely 
off. If only a small portion of the band 
pass curve is beyond the acceptable 
tolerance, as determined by an v.t.v.m. 
or sweep generator check, a complete 
realignment is usually not necessary 
Note which part of the bandpass curve 
is off the most. Check the schematic 
and the manufacturer's alignment in 
structions to determine which adjust 
ment has the most effect at that fre 
quency. Then make the adjustment 
slowly while watching the picture. In 
any touchup procedure, it is always a 
good policy to note the starting posi 
tion of the slug slot and to count the 
number of times the slug is turned. In 
this way, it is always possible to re 
turn to the starting position if rotation 
of the slug in either direction does not 
remedy the fault 

Where a complete realignment is 
required, an accurate AM generator can 
be used to peak adjustments at the 
correct frequency im stagger-tuned if 
stages, but overall alignment should be 
checked by a sweep generator and ac- 
curate marker frequencies. The manu 
facturer’s specifications should be care 
fully followed when a complete realign- 
ment is made These specifications 
usually include techniques that vary 
slightly with the various models. 


lf. section 
1. Open screen, cathode bypass or de- 
coupling capacitors or defective plate, 
screen or cathode resistors can reduce 
the gain of an i.f. stage. This affects 
| the i.f. response curve most at the fre- 





Fig. 4—Typical video amplifier stage. 


quency to which the particula 
is tuned. When a check of the i-.f 
pass shows a fault in a given 
the curve, check those stags 
ible for that portion of the 
curve. Check also for a defe 
in the stage’s tuned circuit 

2. Where aging of component 
in a need for realignment, che 


er a complete realignment i 


Video amplifier section 

The following faults in tl 
can cause picture smear 

1. Incorrect values of « oupling 
itors. A direct-coupled video an 
does not necessarily guarantes 
low-frequency response. 

Incorrect values of cathode 
(C1) and screen bypass (C2) 
itors in the video amplifier (1 
stages. An open decoupling « 
(C3) increases the effective 
the plate load resistor. 

3. A defective load resistor 
the video amplifier or video 
stage can cause poor definitior 
ing, poor contrast or poor 
ity. When load resistors in thi 
increase in value, the stray cap 
in the load circuit shunts a la 
portion of the higher video f 
around the resistors. In effect 
frequency response of th 
reduced greatly while the low 
response is boosted. The pi 
cordingly loses detail and ma 
smeared, 

4. A 4.5-me beat in the pictu 
be minimized by detuning 
tuning control. If the set ha 
tune the 4.5-me trap for minir 
terference. In some cases, it 
necessary to install a 4.5-m« 
tween the plate of the outpu 
amplifier and che C-R tube 

5. Open peaking coils (1 
in Fig. 4). 

6. Defective video detector 

7. If the hot horizontal 
yoke lead is dressed too clo 
picture-tube video (cathod« 
lead, horizontal voltage puls« 
coupled to the picture-tube input 
may cause the picture tube t 
grid current. To avoid this, dre 
two leads away from each othe: 
not near the vertical deflectior 

Where the low-frequency respo 
a new receiver is below par, it 
ally helpful to check the fiel 
bulletins of the manufacture: 
suggestions for improvement 

1. Add a 1,500- to 4,700-yuf « 
across the previously unbypass« 
ode resistor of the video amplifier 

2. Change the peaking coil in the g1 
circuit of the first video amplifier fr« 
120 to 500 uh 

3. Dress coupling capacitor le: 
the video amplifier section awa 
each other. 

4. Increase the value of 
capacitance between stage ! 
amplifier section up to a max 
0.22 wf to increase the low-f 
response. 
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COMPATIBLE FOR 


COLO: 


and 


BLACK AND WHITE 


CHECK THESE FEATURES! 


V COMPATIBLE ADVANCED DESIGN PREVENTS OBSOLESCENCE 
Vv LOW COST WITH HIGH QUALITY 

V PORTABILITY 

V STANDARD WARRANTY ON ALL INSTRUMENTS 


IN-| RONIX 


LOW COST 
TV TEST 
INSTRUMENTS 


NEV 


Buy Now for BL. & WH. Service 


elite Ml ol-Ma-leleh ante] a @@)R@) 


SEE YOUR PARTS JOBBER! WRITE TODAY FOR LITERATURE! 





WHITE-DOT and 
LINEARITY GENERATOR 


P COLOR CONVERGENCE — 


A must on every color service call — 
gives large and small white dots. 


P BLACK & WHITE —Lineority & 


picture size adjustments. 


Model 160 $7995 


RAINBOW GENERATOR 


This Color Pattern Generator produces 
New Linear Phase Sweep for faster 


color TV se 


P APPLICATIONS: 
* All chrome circuit tests 


* Color demod. phase alignment, 
® Color } idiustments 


Model 150 $4995 * Matrix test and alignment. 


PATENT PENDING © 3.58 me traps and 


oils 





SWEEP CIRCUIT ANALYZER 
NEW! 


tester —takes the guesswork out of 
sweep circuit troubleshooting. 


P TWO INSTRUMENTS IN 
ONE 
1. Horizontal and vertical sawtooth 
for signal substitution. (15KC and 
60 CPS.) 
2. Complete flyback and yoke 
testers. 


The complete sweep circuit 


Model 820 


$5995 


FLYBACK and YOKE TESTER 


NEW ! Sensitive circuit checks one turn 
shorts in yokes as well as xfmrs 
Oscillating neon indicator more sen- 
sitive than a meter. 
Advanced design also tests color 
yokes and xfmrs. 
Saves time with fast test of —_—, 


* Flyback transformers 


Aodei 810 
* Deflection yokes $2995 
* Bypass and electrolytic condensers 


* Continuity of coils, xfmrs 





COMPATIBLE FIELD STRENGTH METER 
VHF and UHF 


NEW ! Here is the FSM that won't be 
made obsolete by color TV! 


hati (color 


For good U inst 
or bl. & wh.) YOU NEED: 


1. Microvolt testing 
2. Bandwidth testing 


FEATURES: 


P Tests for color performance on an- 





Model 330 


tenna installations. $1 2995 


Tests for bandwidth for better bl. & 


wh. pictures 


- 
P Reads microvolts directly on 5 scales. 
> 


Channels 2-13; extra coils available 
for UHF channels. 





COMPATIBLE CRYSTAL CALIBRATOR 


NEW! Crystal controlled generator 
and crystal tester 


FOR: 
B® Color and bl. & wh. servicing 
BP Labs and factories 


P Amateurs and experimenters 


FEATURES: 

BP Accurate 3.579545MC color sub- 
carrier standard, factory calibrated 
(crystal supplied). 

P Three external crystals* and a crys 
tal switch permit quick selection of 
precise frequencies. 


APPLICATIONS: 
* 3.579545MC color oscillator align- 

ment 
Crystal tester. 
RF and If marker and calibrator 
Color TV 3.58MC generator 
Microsecond time marker for 
scopes.” 


COLOR OF 
BLACK A WHITE 





WINSTON ELECTRONICS, INC. ne155. 4312 mains, philadelphia 27, Po 
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TRANSISTOR RADIO 


uses NO 
POWER 
SUPPLY 


Here's what many have looked for—something for nothing 
By WILLIAM H. GRACE, JR. 


ECENT statistics on the sales of higher back impedances might well greater will be the usable d. 

crystal receivers plus the sales of prove superior to the germanium ones carrier and the greater the g: 

radio parts for such sets to hobby The audio stage requires but two The polarity of the diode 

ists indicate that there may be additional parts, a Raytheon CK722 or important. If it is reversed, th 
approximately a quarter of a million similar junction transistor, and a fixed be no amplification. The polarity 
uch receivers in use throughout the capacitor whose actual value appears in the diagram is correct for 
world. One manufacturer reports sales not too critical, Almost any value be the CK722 or other transistor 
of 50,000 crystal sets during 1954. The p-n-p type. These transistor 
reason are cheap and dependable 6 o negative collector. If a tra 
reception, good fidelity, low initial cost ; the n-p-n type is used, the 
have to be reversed because 
case, the collector will have t 
positively 


and next to no upkeep expense. The 


main disadvantage of crystal receivers 
is the low sound volume in the head 


Woo 
VOUS 
= 


The amount of amplificatior 


=e 


phones or speaker, This deficit could 1 
be remedied by a tage of tube or from an amplifier of this typ 
transistor audio amplification but this equal to that of one using an 
requires some external source of power ; we24 source of d.c. power plus proper 

The circuit described in this article i nie T bias, but sufficient gain is obt 
provides a stage of transistor audio = strong local signals to prod 
amplification of moderate gain without high headphone volume. In st 
requiring any external power source Schematic of the battery-less amplifier. strength areas moderate sp 
of a conventional type whatever i ume can be realized with 
originated the circuit several years ago tween .05 and 5 wf will suffice. I used single stage of audio. Varik 
while experimenting with standard a miniature 2-4f paper capacitor be tions of the circuit, such a 
audio circuits and it has proven itself cause it was at hand and functioned former-coupled arrangement 
practical and effective satisfactorily The operation of the successful. I found it practi 

This circuit comes as close to giving 4mplifier is extremely simple. It de the rectified carrier d.c. f 
omething for nothing as you are apt pends upon the fact that the output of quency other than the one tl 
to see in a long time. Because of thi the diode consists of two separate com nishes the signal current iv 
characteristic, it seemed to be just ponents—-the modulated signal current types of transistors in th 
naturally wedded to a crystal receiver and the rectified carrier d.c. This d.c., cuit; the resulting gain deper 

If you live in a location where a usele in the ordinary crystal receiver, considerable extent upon the 
crystal receiver will provide a good is applied to the collector of the tran teristics of the particular 
ignal, this battery-l transistor am istor and powers the audio stage. In used. However, the CK722 
plifier will almost double the volume. other words, the rectified carrier cur function well and is amor 
The crystal tuner (see diagram) is the rent is put to work in the collector expensive of the models now 
conventional tuned-primary—tuned circuit to increase the signal current the builder. This “‘somethir 
secondary affair ised for yea! by from the diode ing” circuit is almost foo 
crystal experimenter and before that If your cry tal set has ar output of 


by hip-to-shore station in the day around 100 microampere (measured » P 

of park transmitte \ IN34 ger acros the phone jacks) worth-while — or battery-less amplifier 
: : i—hi¢ dance headphone 

manium diode } ised a a detector! amplific ition will be obtained from this | (N34 crystal ‘ “. uf ao - 


rectifier Any litable type of diode system. If an output of 500 or more 365-pf tuning capacite 1—2-ga 
> tor, 365 wuf each: |—primary 

may be ubstituted in place of the microamperes can be obtained, consid Sine diameter te, 4 du 

oil (L2), 90 turns, 2-inch diamet 

wire, tapped at 35th turn f th 


IN34, and one of the newer gold-bonded erably greater volume will result. The 
ilicon types having lower front and louder the signal to begin with, the 
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Sylvania "600 ma’ Tubes 


99,7 proof ©. 


‘ai 


ye 


te 


an 


Wuen YOU SERVICE TV SETS 
using series-string-heater tubes, 
don’t take chances on call backs. 
Here are 
Sylvania 


four big reasons why 
only “600 ma’’ 
give you the uniform, dependable 
that 
tomer satisfaction. 


tubes 
insures cus- 


performance 


1. Less heater voltage variations 
—even distribution of tube voltages 


> 


Sf? 
4 
YY 
oe 


OR SERIE? ee 





; } 





SYLVANIA 


MADE In USA 


r Service 
big ways 


throughout the series string insure 


better tube life 


2. Less heater burn-outs — heater 
burn-outs are reduced because the 
controlled heater warm-up of 11 
seconds is uniform from tube to tube 


throughout the circuit. 


3. Less time for normal set oper- 
ation — controlled heater warm-up 
brings set to normal operation in le 
than half the time. 


BE PM ee Ee 


4. More 


Sylvar 
bulb 
mate 


product 


uniformity 


Write for this handy refers 
Sylvania tubes for ser 
sion. It's both a brochu: 

| Write 


Department D35* 


and wall chart 


All Sylvania TV PICTURE TUBES now have heaters 
specially controlled for series string operation! 








¥SYLVAN 


Sylvania Electric Products Inc 
1740 Broadway, New York 

In Canada: Sylivar 
University ‘Tower 1 


wrTies 


proved 
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19, N. Y. 
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KMERGENCY 


OME time ago-——-September, 1951 

in an editorial, Hugo Gerns 

back called attention to the need 

for a portable radio, light in 
weight, capable of being carried in 
the pocket, yet robust enough for use 
in emergencies such as heavy bombing 
raids. Here in Britain we suffered 
such need in the last war. In the 
writer's 87,000 houses out 
of a prewar total of 92,000 were dam- 
aged or destroyed and the death toll 
ran into four figures. We know the 
wisdom of his words. Living under 
the constant threat of invasion and 
with our electricity frequently cut off 
for long periods it was essential that 
a reliable found to insure 
reception of the news. That could mean 
only one thing As most 
nights were spent in air-raid shelters, 
the radio had to be small and portable. 
The primary aim in designing such 
a radio is to make sig- 
nals least stations. 


home town 


means be 


battery radio 


sure of good 
from at Home 
stations are no less vul- 
bombing than homes or 
factories, it is not considered advisable 
to rely upon the station 
or upon one band was 
known that no British short-wave sta- 
suffered 
probably due to 


As broadcast 
nerable to 

solely local 
Because it 
damage from bombing 
their isolated 


mintature 


tion 
lo« a- 
tions—our home-constructed 
generally designed to 
section 


portables were 


cover short waves only, or a 
of the broadcast band plus short waves 
from 12 to 70 meters 
The first receiver we 
single-tube effort—for 
only-——using a standard 
(Fig. 1) of regenerative 
amplifier. A 3A5 
, transformer coupling being 
between the two sections to in- 
crease gain. The output can be taken 
to a 2-inch speaker, but a single ear- 
used in preference, being 
lighter in weight and eliminating the 
need for an output transformer. The 
unit was built into a case made of 16 
gauge aluminum, measuring 6 x 4 x 1.5 


built 
short 


was a 
waves 
arrangement 
detector and 
audio fulfilled both 
purposes 


used 


phone was 


3A5 


2 


eb, 


WOpyt Povut eanosemes | a | 


TLs)- SOppt oe 


wrt 
rt 


| eee Eee AWA + + 
aut 


~~ VOU00 ye E 


= 


TOO 
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Fig. Emergency portable receiver. 
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BANDSWITCH T 


inches. It was powered by a 3-volt A 
battery, 3-volt bias battery, and two 
22.5-volt B batteries in series, al! being 
featherweight or hearing-aid types 
Miniature type parts used 
throughout, including the earphone 
and the coils were plug-ins (Table 1) 

This receiver tuned from 15 to 42 
meters and 38 to 75 meters in two 
bands. With a 30-foot length of thin 
rubber-covered, flexible wire as an 
tenna, it gave excellent results on 
Home stations and good results on sig 
nals from the United States 
Belgian Congo, and as far away as 
the Dutch East Indies 

Arising from the experience with 
this receiver, a more ambitious proj- 
ect was started early in 1942. By this 
time the majority of such radios had 
resolved themselves into varia 
tion of the Hartley circuit. The reason 
for this choice was fairly obvious. The 
arrangement was probably the most 
efficient there is, for simple t.r.f. cir- 
cuits of this kind. It provides excel- 
lent performance on both short-wave 
and broadcast bands, whereas the mag- 


were 


Canada, 


some 


TABLE 1—Specifications for Fig. 1 Coils 
Band ul i2 





15-40 13 T spaced to}4 T close-wound 

Meters IVa inches inch from ground 
of grid coi 

40-75 23 T spaced to}/é T close-wound 

Meters 1% inches inch from ground 
of grid coil 





Both coil forms t-inch diameter 
with No. 24 wire 


and all windings 


R EC EK] V kK R By T. W. DRESSER 


UNING 
REGENERATION 


A view of the 6', 
x 34% x 1%-inch 
chassis with the 
cover removed to 
show the _ insides 
A single phone is 
in the cover. Set 
is held to the ear 
when in operation 


netic feedback circuit of Fig. 1, while 
O.K. on broadcast bands, has a tend 
to make the tuning rather 
cal on short-wave. The Colpitts circuit 
has a big drawback in its use of 
tuning capacitors, although in _ all 
other respects it is quite good. The 
only objection to the Hartley is that 
both sides of the tuning capacitor are 
hot to r.f., consequently, hand capaci 
tance would affect tuning badly 
precautions are taken. This can be 
done by using an insulated shaft and 
a coupler between the knob 
and the capacitor shaft proper 

The receiver, built on these lines 
and still in use _ today, I 
ounces and can be carried i: 
coat pockets. The schematic i 
in Fig. 2 and incorporates many of the 
ideas used in the previous mode! 
Transformer coupling is 
and a single earphone replaces a 


ency criti 
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Fig. 2—Improved emergency portable 
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G-C PICTURE TUBE EXTENSION 
Extends picture tube leads from 
cha ; to tube when servicing 
et. Complete, 48 inche 


No. 8856 NET $1.50 


re 


Ideal for resistor 
etc. Heat-proof 
porcelain 


No. 27-2 


G-C LUMINOUS LITE-KOAT KIT 
Coat dials, switches, etc, with 
this long-life oncus 

glow in the dark 


ng 
No. 184-0 WET $1.95 


er | 

mem / 

G-C CREME-O-WAX POLISH 

m White n-sta ng polish for ( 
furniture, TV and radio ca 


Dries to hard gi 
We. 95-16 16-07. bottle NET $0.66 


GENERAL 


G-C STRIP-X 
nsulating enamel fr tair 10 
moply 


binet 


Rem 


wire 


lip and wipe! 
No. 26-2 2 oz. bottle NET $0.39 


ve 
for easy soldering 
No. 901 


a 


GC Ya" JEWEL SIGNAL LIGHT ‘ 
ature screw base jewel in 
green, blue, amber 

clear (specity 

No. 7910 


A 


os 


Mir 


red 


witch alligator clit banana plug f 


id ne each 


G-C INSPECTION MIRROR 
t to those hard-to-reach 
spect coils, connec 


WET $0.33 


Easy t 
Fitted plastic case b 


No. 7743 


ws 
CC NE-O-LITE TESTER 


glow lamp circuit tester 
60 V. AC to 550 


NET $0.36 


GC ALLEN BRISTO 
WRENCH KIT 

Complete kit for both hex and ¢ 
Leatherette 


spline type p 
case, 12 wre 


No. 5028 


many use 
V. AC-DC 
No. 5100 


wer siog MO 5082 


G-C TV HIGH VOLTAGE PLIERS 
Insulated long nose plers made 
of igh impact Bakelite. Abso 


lutely shock. proof 
No. 6387 NET 30.99 


GC BEAM-O-CENTER 
Beam adjuster fits in back of 
tube yoke coil to center picture 
Bakelite housing. Easy adjusting 
No 6956 WET 51.05 


SPECIALS OF THE MONTH 





GC ELEC, RESISTOR CEMENT 


2-02. bottle NET 


hades of sh 
everything for cabinet repair 


CEMENT 


GC TEST LEAD PLUG INTERCHANGE KIT 
pade lugs, phone tig Ce 
n red and black box 


GC TUBE & PARTS EXTRACTOR 
Originally designed for 
Spring 
plated. Prongs rubber cush 


GC ALIGNMENT BENCH KIT 


Includes 
n handy stand-up bench rack 


No. 8281 


% 


eee | 
| 


Ree 


eee rem 


wens” 


G-C SILVER PRINT 


apphance 
xe 


harder 1 
$0.39 


«ae 


STOCK BOX 


"LASTIC 


RO TURNTAS 
ty 


A. 


FUSE CONNECTOR 


GC CABINET REPAIR KIT 
ellac stain 
Easy to use 


tick 
N 74 
Ne. 1278 
No. 12794 


pth For These 
RADIO-TV 


SERVICE AIDS 


WET $4.50 





... at Your Yobler joe used on eat radios, 


 ecTronn (Z@ wamowart ” 


EG ned a ey 
oe CE a a all 


GC ELECTRONIC HARDWARE | WEDISH STEEL SHIMS 
ntains 60 most 5 yele 6 high 
Good lo 
mounting included in kit with 


No. 3660 


king 





af 


TUBE PULLER 
le tool 


burt ] 


% 


GC MINIATURE 
Suction, vacuum pr 
prevents tube breakage 
fingers. Easy to use 

No. 5093 for 7-pin tube 
No. 6106 for 9- pin tube 


GENERAL CEMENT MFG. CO. 


910 Taylor Ave. + Rockford, Illinois 


30 ELIMINATOR 
rignal bhause r 
un 
ned 
WET $0.99 


ive time 
NET $1.08 
1.08 


steel, cadm 


Ne 8917 


Py FREE! Postcard brings y 
\"wanea 
ALIGMMENT TOOLS 


16 most needed tool 


WET $7.74 


‘ 576 1955 7 
Sth ) 
J 4 Anniversary i) 
(area Clete j { 

vim Company {4 


C ALIGNMENT 
TOOL KIT 
No. 970 
WET 


G-C ALIGNMENT 
TOOL KIT 
Ne $200 
WET 513.95 


wannte 


TELCO) 


WORKING HOT 
IN 2-3 SECONDS 


LIGHT, HANDY 
Yew Wade 1199 
FOR GENERAL SERVICE 


New patented design de- 
livers AMPLE heat fast on 
110-120 V. A.C. 60 cycle, 
1.1 Amp. Mex. Cools quickly 
too. It's light 1% Ibs ~ 
handy, beautifully balanced 
ond smaller to slip read 
ily inte tool kit or pocket 
Molded red plastic handle 
and case Gun made to 
withstand 


HUNDREDS OF HOURS 
CONTINUOUS OPERATION 


Almost indestructible in or- 
dinary use. New type steel, 
extra long reach tips easily 
replaceable and inter- 
chongeable with special tip 
that cuts plastic tile, etc 
Gun fully queranteed 
Everyone who handles one 


wants one. And that PRICE~ 


250 WATT 


120 V. A.C. 60 CYCLE 


INDIVIDUALLY 
BOXED 


WEN also makes 3 small powerful ELECTRIC SANDERS you'll want — fine 


finishing to heavy duty 


$13.95 to $19.95 Complete Kit. 


WEN PRODUCTS, 


INC. 


5808 NORTHWEST HIGHWAY, CHICAGO 31, ILL. 


(Export sales, Scheel International, Inc., Chicago) 





RADIO 


speaker for output. Two tubes are 
used in this version, a 1T4 regen 
tive detector and a 184 audio amplifier. 
Power comes from a 1.5-volt A battery 
and a 22.5-volt B battery (Fig. 2 show 
a 15-volt battery, but 22.5-volt u 
gave better performance), both feathe: 
weight types. Three bands are covered, 
250-480, 25-55 and 12-25 meters, with 
slug-tuned coils (Table 2). Controls 
are kept to a minimum, as t& any 
knobs to twist can be a nuisance un- 
der blackout conditions. As with the 
first one, all components are miniature 
types including the audio transformer 
which measures 1 inch each way (a 
hearing-aid type, if available, would 
be ideal). 

The chief claim to unorthodoxy in 
this little radio and the secret of its 
excellent performance lies in the use 
of a high L/C ratio on all bands. For 


TABLE 2—Specifications, Fig. 2 coils. 
Bond 162 turns tapped at 1/2 from bottom. No 
BC 38 enameled 

SW1 W turns center-tapped. No. 30 er 


sw2 12 turns center-tapped. No. 24 ename 


reasons connected with coverage, this 
is not usual on the broadcast band 
But, as it enables a gain of some 25 
db greater than that from a normal 
input arrangement. 

In all other respects the cire 
quite standard, and in many cas 
few parts required will be f i 
the junk box. No particular instruc- 
tions are necessary in regard to build 
ing beyond ng that with both 
receivers, tl iring should be kept 
as short as possible. 25 or 30 feet of 


Parts for receiver in Fig. | 


Capacitors: |—3-30 uf, cerami 
dielectri< i—1!5, 2-100 pf, air 
uf, fixed, mica or cerami 


Miscellaneous: |—2-megohm resistor 
le-ended a.f. interstage transforme 
ocket, dials, chassis, phones, phone 

terminal strips, hookup wire, 7 

plug-in-coil forms, No. 24 wire for 


Parts for receiver in Fig. 2 


Capacitors: |—i00, i—i60 pul, var 
pul, fixed mica or ceramic 


Miscellaneous: |—2.5-mh rf. choke 
resistor, |—3-to-! single-ended a.f. inte 
former, 2—7-pin miniature tube sockets 
184 tube: |—2-pole, 3-position rotary 
s.p.s.t. toggle, slide or rotary switch 
headphones or single earphone, hookus 
24, 30 and 38 wire for coils, chassis. and } 


rubber-covered, flexible wire makes a 
good antenna when flung over a tree, 
or wall, or even laid out on the ground, 
and can be wound round the case when 
not in use. The ground connection is 
3 or 4 feet of the same materia! with 
a crocodile clip on the free end, which 
can be clipped to any ground point, 
or left trailing. 

In conclusion, both these receivers, 
originally designed for serious pur 
poses and still having that purpose 
in mind, will prove useful items to 
take along on vacation or camping 
trips, and will provide plenty of enter 
tainment, especially for hort-wa 
enthusiasts. ENI 
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NEW SECRET 
camouflaged in 
leather briefcase 
opened, carried or 
without revealing 
Weighs 11% pounds; measures 
16 x 4% x 12% inche After 


RECORDER 
average 
which may be 
put down 
recorder, 


size 


level has been preset, no fur 
ther adjustments required. Au 
tomatic volume control 
zes nearby and distant 
Built-in microphone pic up 
whispers in quiet area at d 
tance of 12 feet, ordinary 
100 feet. Combina 
lock and start-stop 
Continuous recording 
hours at tape speed of 
using long-play “%-inch 
tape; a 5-inch 
hours of dual-track re 
corded material Suilt-in pre 
amplifier for headphone 
bach Output into extern: 
plifier 


equal 
ounds 


peech at 
slide 
witch 
for 1% 
1%, Lp 
agneti« 
holds 3 


tion 


reel 


and loudspeaker for 
playback volume Am 
Corp. of America, 308 
New York, N.Y 


greater 
plifier 
Broadway, 


LONG-PLAYING TAPE, /R/JSH 
LP 600, Frequency re j 
ited only by recording and play 
equipment with 50 
crease in ing 
tandard tape on 
New Ferro 
wider frequency 


ponse 


Dacr 
play time 
same 
proce 
range, 


Sheen 


background 
duced dropo 
no needle 
tior n 
playing aila 
] 1 acetate or 1l-mil Mylar 
ORRadio Industries, Inc., 0; 
lika, Ala 
TV CABLE TAPOFFPS, P 
Tongue Vaste ne erie 
WTO-11 for ymmunit 
ode WT70O-59 for 
ist Air dielectri ! 


te ” 
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minimizes 
Uniform 
positive 
through 
tor-capacitor 


MTO-11 


oo 


with 


shunt capacitance 
17-db_r-f. olation, 
electrical 
pring-contact resis- 
network, 
handles 


protection 


RG-11/U 


clamp for 
cable and RG-59/1 
fitting for tapoff line. MTO-59 
taps into RG-59-U forTV outlets 
in hotels, apartments, etc. Wall 
outlet plate and RG-59/U re 
ceptacle included, Each tapoff 
ha le than “%-db insertion 

s.-Blonder-Tongue Labora- 
tories, Inc., 526 North Ave 
Westfield, N. J 


through-line, 
messenyer 


TELESCOPING 
Kwick-Up deluxe 
made fron hot-dipped  gal\ 
Standard 
rolled from galva- 


MASTS, Jo7 
100 series 
nized tubing 00 aeries 


of tubing 





wah 





o.d 
Mast 
ot pull apart 

ce enables 

ind locking 

ru ring; comp 

ut ire definite loch 

eliminate turning ir 
Jontz Mfg. Co., 1101 

nley Ave., Mishawaka, I) 


Var 1ous 
yinations, 


YAGI ANTENNA, Lal: 
VeeDXe ill-channel v.h.f 

High gain High front-to-! 
ratio ¢ inates 


terference 
‘ 


co-channel 
lag lk-element 
half-wa oadband 
the I with 
broadba iz 
Phased t 

Dyna } 


directivity and front-t 
ratio of single-channel! 10-el« 
ment Yagi.—-LaPointe Ele« 
tronics Inc., Rockville, Conr 


FRINGE ANTENNA, 
vader, has flat type lr 
for operation in fringe 
v.h.f and in pr 
nal areas in u.h.f 

lock | 
tent contac 


ranype 


acket el 


inches of stacking 
4-bay tacking kit 
w57, and two-bay ver 
tacking harne 

Ward Products Corp 
iel Co., 114 
i é OT 


mode 


sion of Gabr 


Ave Ch 


elane 


NEW 


Super 


ANTENNA, Hi 
Ceptor L-4 i 
erful version of Winega 


ceptor for d 
fringe TV are: 
Yagi 
vhf cr 
matched 
phased t 
fron 


perfor: 


anne! 


Winegard 
Blvd su 


NEW 


AMPLIFIER 


cordir 
(capacitar 
powe ! it it 
very high frequ 
ette Radio, 100 
York }! N. ¥ 
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Vidget B M 


rUBULAR CAPACI 
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- BUILD 15 RADIOS 


ONLY 


>: AT HOME 319% 


- With the New Improved 1955 
© Progressive Radio “EDU-KIT” 


NOW INCLUDES 
HIGH FIDELITY, 
SIGNAL TRACER, and 
CODE OSCILLATOR 


@ ATTRACTIVELY GIFT PACKED . 

@ FREE SOLDERING IRON 

@ NO ADDITIONAL PARTS NEEDED 

@ EXCELLENT BACKGROUND FOR TV 

@ 1 DAY MONEY-BACK GUARANTEE 

@ SCHOOL INQUIRIES INVITED 

@ ABSOLUTELY NO KNOWLEDGE OF RADIO NECESSARY 


WHAT THE PROGRESSIVE RADIO 
“EDU-KIT" OFFERS YOU 


signed to provide a fundamental backaround 
expressed simply and 
imveotived n Radio 


qiing 


Complete 


PROGRESSIVE RADIO 


in radio, with 
“io Theory and Construction Practice 
. ‘ inciples 


4 Diagrams; how to build 
ties; how te mount various radic parts 
You will teern how to service 
training for 


| manner 
code You will receive 


ty 
education in dio, worth many 


THE KIT FOR EVERYONE 


© Progressive Radio du-Kit wae specitc ally prepared for any person 
s desire to learn @ ¢ Kit has been used successfully by young 
it ot necessary that you have e 


» e seed by many Radio Sehoots and Clubs 

intry and abroad s used Armed Forces Personne! and Veterans 
yut the wertd 
ar res no instructor, A netructions 

and identified by name ihustra 

inveived uilding these sets is retully ex 


Every “oten 


"PROGRESSIVE TEACHING METHOD 


€ Progressive Radio Sdu-Kit 


diagram 


comes complete with instructions These 
le and progressive m The eery 
Audio Ampi fieation and s« 
is identified by illus 
f every part used 
principle of ‘‘Learn by 
er 


Oiagvwe FZAISS3I¥UNDOUd IHL HLIM AWOH LY eell 7 


slightly more 
ssive ’ you wi with find yourself constructing 
radi je sets ard doing work tit 
| build fifteen radio 
coivers, T ter d Sianal Tracer se sets operate 
108-1258 Vv. AC, OC , 210-260 VV. AC, OC eporation is available 


THE PROGRESSIVE RADIO “EDU- KIT" IS COMPLETE 


different radio cires 
electrolytic " 
tie strips, coils, hard 


These parts are individually pack 
as 


io 
z 
i 
z 
z 
a 
z 
°o 
= 
- 
a 
°o 
a 
< 
ce 
z 
a 
< 
tae 
~~) 


fully selected and matched 
otaine lessens for servicing with the 
ions, quizzes, high fidelity instructions 


_ TROUBLE- SHOOTING LESSONS 


u will be taugh 
» operate a pa wd on 
and learn to use 
way, you 
and charge 
aur eppertunity to learn radio 


FREE EXTRAS 
@ ELECTRICAL & RADIO TESTER @ ELECTRIC 
SOLDERING IRON @ TV BOOK @ Quizzes 


eee ewe eee eee eee ee 


MA ‘ i« j ed 
y 


“,»-LINTAGGT.., 


‘a ar v @ are included 
-_ 


Quickly and easily 


AV@GdOl 1IVA 


tu A +k , rHIRA 
Send 'Edu-Kit" Postpaid. | enclose full payment of $19.95 (U.S.A. only) 
Send ‘'Edu-Kit" Postpaid. | enclose full payment of $20.95 (Outside U.S.A.) 
210.250 V. Adapter for ‘Edu-Kit $2.50 
Send "Edu-Kit’’ C.O.D. I will pay $19.95 plus postage (U.S.A. only) 
| wish additional information describing Edu-Kit’ No Obligation 
Send me FREE Radio-TV Servicing Literature. No Obligation 


———<—= = |e MAIL TODAY 
- 


PROGRESSIVE “EDU-KITS” INC. 

§ 497 UNION AVE., RM 103 G, PROGRESSIVE BLDG., BROOKLYN 11, N.Y 
On Shi pment to a New York City Address add 60c sales tax 

Zee een ae ee eae eee ee ee ee 
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NEW DEVICES 


re tor (technical! 
safest iclud mounting 
Strap and hardware; features 


Rad I wre 
Radion Corp 
in Ave., Chi 


vr FH TNING ARRESTER and 
n tube Ve 644, for mo 


talla- 


bile hor 


Lomhen 
oll J EC 


n trailer wall and 
ihe pushed through 
Television Hardware 
lp on of General 
) 919 Taylor 


, Rockford 


DUAL-RANGE D.C. POWER 
SUPPLY, Klectro Product 
model EF, } continuously a 
riable ource for 0-14 and 0-28 
ampere 

ripple of le than | 

Intermittent 


pere obtainable 


volts for all loads 0-5 
with 

at » al 
loads to l0 a 
BE xac 


dicated on 


pere 


oltage I 
onva! 


current 


ontrol for con 

nent for dif 
onditions over 
Ha 115-volt 
put, 265 watts at 

pere choke in 

pe filters with 
, 000-pt 

tors; riag t ‘ elenium re 
tifler n vy luty contro 
transfo r nerementa 
voltage ad Mod 

operate wit é than 5 rip 
Electro 
Laboratories, Inc., 
Chicago 


capaci 


ple at i pere 

Products 

i503 N Ravensw X 

10, Ill 

rM RECEIVER KIT, Approved 

V9 dual binaural 
nstallation 


power up 


00 } 


lw dth ¢ 

| diserir nat 

10 pv, 20 db: tune 
ection varia 

Approved Electronic 

ment Corp., 928 B 

York 10, N Y. 


V.T.V.M. KIT, H 


h: printed-ci 


400 
range 


1,000 “10.000 


prec 
upply OF 
few hour I 
awe read direct 
face without 
ll-meghom iny 
Heath Co. Ber 
Mich 


TUBE 


neasures 


TESTER 
tube pe 
cathode-en 
Checks for 

pen element 

ity Pest { 
large regul: 
type octal 
miniatures and yj 
i! inch 
compensator 
versal 
mit testing 


Oc Ke 


aie unit 
switch simy ‘ 
Allied Radio Corp 
Western Ave ( 


TV OSCILLOSCOPE 
Radio Inatitute 
industrial apy 
square-wave 
sigr als must | 
Vertic = 4 
flat fron 
(+3 db Fr 
npensated 
tor calibrate 
to peak vol 
Sensitivity 
inch of deflect 


RADIO-ELECTR< 
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NEW DEVICES 


range 10 eye les to 100 k« Aver grip and 

age vertical amplifier input ngle heat. Loop tip heat 

pedance 2 megohms, and 5 reaches hard-to-get-at 

wut. Positive and negative sync, ylaces easily. Twin light 
iminate work, eliminate shad- 
ws Rest on its side when 
not in use needs no stand 
Electric Soldering Iron Co., 
Deep River, Conn 


(Continued) 


fast-heating tip. Dual 


quickly 


INSULATING LACQUER, 

\ ! , act a binder for 
wound coils; a sealant 
plastic-molded units, oil-filled « 
pacitors, and decals on pheno 
surfaces, and as general-pur 
pose high-quality adhesive. 
Supplied in colors and clear 
Used for 

units as cerami capacit 
subject to high operating te: 
peratures High dielectric 
strength and adhesion. Applied 
by brushing or dipping.—Insl-X 
Sales Co., 26 Rittenhouse Place, 
Armore, Pa 


color-coding such 


oltage-regulated power sup- 
ply.-National Radio Institute, 
16 & U Sts.. Washington 9, 
D. C, 'Vi FILTER, Federal 3-Pi, fea 
POCKET TUBE CHECKER tures new precision-engineered 

| 4 4 ai, printed circuit designed to sup 
Senco FC-&, weighs less than 6 press interference from igni 
ounces Check filaments (or tion system medical diather 
heater of all octal, loctal 


my and X-ray equipment, neon 
ind 9-pin tubes, including all 


sign amateur radio transmit 
ters, electrical appliance 

Transparent polystyrene pla 

tic case 0-54-me attenuation 
above 46 db.-Federal Elec- 
tronics, Federal Electronics 
Bldg., Rockville Centre, N. Y 


FUSE RESISTOR, Ohnite FR 
replaces any fuse resistor in 


'V receivers 7% ohms. Fur 


new 600-ma tubes used in seri¢ 
filament TY ets Service In- 
truments Co., 422 S. Dearborn 
St., Chicago 5, Ill 


GARAGE DOOR 

Alliance Lift-A-Dor 
and radio control. Genie models 
KST-1, key lock, straight track; 
HST-1, hydraulic straight track; 


OPENERS, 


electrical 





>" 


CT-1, curved track; RCST-1, ra 
dio-controlled straight track, 
and A, completely automatic ra 
dio-controlled, which opens and 
loses door, turns light on and 
off, locks and unlocks door, op 
erates from car dash, and is set 
with individual transmitter 
Alliance Mfg. Co., Alliance, 
Ohio 


nished with 1%-inch tinned 
plus separate plug 
in mounting strip. Can be sol 
dered to strip for plug-in 
mounting or directly into cir 
cuit under chassis. Ohmite 
Mfg. Co., 3675 Howard St., 
Skokie, Il 


wire leads 


SOLDERING IRON, Esico 
Luger, ha lightweight Luger 


HI-FI CABINETS. REGENCY 
TM, table model with precut 
predrilled panels, can be used 
for Regency HF 80 or HF 150 
amplifier Companion piece 
available for Regency tuners 
Model TMC designed for HF 80 
or HF 150 amplifier or AF 220 
tuner, with any standard record 
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@ LOWEST PRICES 
@ PRECISION CONSTRUCTION 
e@ VERSATILE, ADVANCE DESIGNS 


®@ Sturdy, pocket-size case © Large, clear 
: 3”—1000 ohms per volt D’arsonval-type volt 

meter—2% accurate © 5 AC&DC voltage 

ranges, 0-3000V. © 4 DC current ranges, 

0-1.2 amps. © 3 AC current ranges, 0-600 

ma. © Two resistance ranges with same 
‘9 , zero adjustment 


Model 102 $14.90 
EMC MODEL 104 VOLOMETER’ 


© § OC voltage ranges (20,000 ohms 

> per V.), 0-3000 V. © 3 AC & DC current 
ranges «© Extra large, easy-to-read 44%”, 
50 micro- amp. meter with ainico magnet 
@ 3 resistance ranges © 5 DB ranges —4 
to +67 © 3 AC current ranges, 0-600 ma 
© 4 0C current ranges, 0-1.2 amps. © 5 AC 
voltage ranges (1000 ohms per V.), 0-3000V 


MODEL 104 (With carrying strap).....$26.95 


*Reg. Trademark for volt-ohm milliameter 


» EMC MODEL 107 VTVM 


Directly measures capacity, resistance and 
complex waveforms peak to peak « uses 
an electronic balanced push-pul! circuit and 
peak to peak rectification « messures di 
rectly in6 ranges @ all peak to peak voltages 
of complex wavetorms « between 2 voit 
and 2800 voits-RMS values of sine wave volt 
ages « between .1 volt and 1000 volts 
capacity.of condensers between 50 MMFD to 
5000 MFD-< resistance from 2 ohms to 1000 
megohms 


MODEL 107 (complete with leads 
MODEL 107 (kit form) 


Accessory probes available 


“EYE LEVEL” INSTRUMENT STAND FOR ALL METERS $. 98 


f 


$48.90 
$34.50 


Extremely sensitive EMC meters give you accurate “in 
service” readings for easy servicing. Carefully designed for 
field and shop work these meters prove you save more 
service better with EMC precision instruments 


FREE-complete catalog of instruments 
write Dept. RE-4 TODAY! 


> ELECTRONIC 
MEASUREMENT 
CORP. 


260 LAFAYETTE STREET NEW YORK 12. MN. Y. 


EXPORT OEPT 136 LIBERTY ST. WN yon Y 





The Word We 


Dreaded 





My husband and I were together when 
the phone rang. He got up to answer it 


and | held my breath as | heard his 


quiet, “Yes, Doctor? 
Then he put the receiver down care 


fully. His face, when he 


was gaunt and lined, but he was trying 


turned to me, 


to smile 
“Was it 
asked. 
He nodded. “We'd better 


bag packed,” he said gently. “They 


the laboratory tests?” I 


get my 
want me in the hospital this evening.” 


We had 


something was wrong. But the pres- 


realized for months that 
sure of his business postponed action. 
“Guess I'm a little off my feed,” was 
all he would say. 


Strike back at CANCER... man’s cruelest enemy... GIVE 


104 


It took our family physician only 
ten minutes to change that attitude. 
He made an immediate appointment 
with a specialist. And at the end of an 
anguished week we knew. The labora 
tory tests confirmed the word we 
dreaded — “Cancer.” 

That was a year ago. Modern cancer 
That... 


and the surgeon’s skill, the strength of 


research saved my husband 


our faith and his own fighting heart. 
He is alive and well today. For us the 
story has had a happy ending. 

Yet it isn’t ended. When we think of 
the thousands of other families tragi- 
cally broken every year, we feel we 
still have work to do. Many types of 


cancer can be cured if caught in time. 


We tell 


our friends, “If 


there 


symptoms you don’t understand 


And 


your doctor at once.” 


we 


support the constant research of 


American Cancer Society 


the causes and reducing the 


of cancer. 
American 
Cancer Society 


GENTLEMEN 


in finding 


in ice nce 


want to heip conquer Cancer 


Please send me free informat 


Cancer. 


Enclosed is my contribution o 


to the Cancer Crusade 
Name 
Address 
® city Zone 


(MAIL TO: CANCER oy 
Postmaster 
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NEW DEVICES 


changer 
legs for conversion to consolett 
model. Model CTC adaptable 
any 


and changer. 


any record 


Division of 1.D.E.A 
Pendleton Pike, 
25, Ind. 


apolis 2 


REPLACEMENT 


Stancor « $253, A 
rte parts 


gency, 
7v00 


, 
“B254, 2 


replace 


70C60-A, respectis 


and 
units they 


97C60-1, 
Exact electrical 
duplicates of the 
place.-Chicago 
Transformer Corp., 
Division, Addison 
Chicago 18, Il 


MICROPHONE 
Porta-Boom, 
easily transportable size; 
to knock down and set up 


air-check 


& E/|s 


STAND, 
collapsible 


is 


tures piston 


oF 


i 


e 
rapid height 


permitting 
langer 


justment without 
udden downward motion 

ntrol rot 
60°; susper 
and positio 
ill boom ang! 


dual co 


ugh 


sition 
ke thro 
noisef 
automatic at 
Atlas Sound Corp., 
Brooklyn, N. Y 
TUBE SOCKET 
KIT, Vidaire iT-K, 
three Adap-Test units: 
all octal tube Al 
iniature 17 for 
Test points 
identification 


17 
for 
Y-pir 


lature 


for Exte 


fy 


» 
J 


Sy 


leads 20 inche 
tube ocket 
tronics Mfg 
rick Rd., Ly 


AUTOMATIC 
DLE BRUSH. Robhine 
DLE, kee; 


remove dust from under 


rea 

Videire 
Corp., 576 W 
Y 


nbrook 


needle 


All 
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Optional wrought-iron 
e 


r 


numb 


to 


Regency ampiifier or tuner, 


Re- 


Inc., 
Indian- 


FLY BAC KS, 


79D48 1, 


ely. 


physical 


Standard 
Standard 
ton, 


{tlas 


t¢ 


qui¢ k 
Fea 
mechan- 


(Continued) 


prevents it 
needle and 
and poor 


accumu 
causing 
fidelity. 


die point, 
lating on 
distortion 


tone 





t is removed each time 
arm moves, wiping needle over 
KLeeNeeDLE brush. Height ad- 
justable, fits most record 
changers Fastened by pres- 
sensitive adhesive sup- 

Robins Industries Corp., 
251 St., Bellerose 26, N. Y 


Dus 


sure 
plied 


82-09 


MIGHTY MIDGET INVERT- 
ERS, ATR, for portable use 
equipped with cigarette lighter 
cord Use on 6- or 12 
storage battery systems simply 
by plugging into cigarette 
lighter receptacle on dash. De 


set volt 


volts a.c., 60 cycles; 
high as 100 watt 
operating dictating 
small tape recorders, 
Television & 
ith St., St. 


110 
output a 
Useful for 
hines 
American 
Co,, 300 E 
Minn 


BRIGHTENER 
picture tube 
types of pix 


liver 


mac 
ete 
Radio 
Paul 1 
TV TUBE re- 
jJuvenate« 
Operates 


dim 


all 


00S 


ADAPTER ; 


agnetic or ele 
all circuit 
Mail Mart, 


State 


d in 


Browning Bi 
GE Telect 
nstalled 

te with 

ng it po 
to turn a ¢ 


rUNER, 


FM 
odel CL, ha 


ter 
Browning 
W inchest« 


( ally 
Inc., 


fT 1utomat 
i aboratories, 


Ma 


Elec. 


Mer 


specifications given on these poges are from monufacturers’ 


CHANGER _— 


K Le 


data 


TEST EQUIPMENT YOU CAN'T BEAT FOR 
VALUE — PERFORMANCE — PRICE 


RCP 


ONLY ; liab! 
$ Fast, re’ asl 
al 3 15 of flybe xt \ 
and y 
net " 


The origir 
FFLYBACKER 


ackher, m 
ade | 
Shows UD a sh orted. 4 
former OF yoke - I tur 
S@rves to ady onl le 
48 the sho p A ge 

All 
Under Operati, 
Ponents n pla 

aCe in 
MO subs titutes 
Flybacker 


le} 


RCE 


a | 4 - 
net 


ready to Operate 


Acoc MU 
ex TESTER 


— fe 
before at » far | 
Wuare 
ll 
or 
on D¢ 
Cuit 
fae (CDiace 
uns 
Qvery labor 
S€lvicemay 
8PPearanc;, 
Mm DY its 


high pe 


Portable 190% 


rs S: 
; & 
;* =% 
Wahi) 
~ nl 


R ¢ Pp MODEL 327p 


See Your distribus, DF 


©par en E or ’ 
d Partment RE.4 f ate RC 


= RADIO CITY PRODUCTS 
RCP, 


Co., 


EASTON, 





antennas & accessories for new 


Tubes « 


clearer, sharper pictures... 


ANTENNAS 


A complete selection of high-gain, . 
VHF and UHF anten- 
nas is offered by ampnenot. The Bae | A, 
color-tested INLINE (Reissue ' —_ I 1° New projection tube 


RCA has announced the 





television projection tu 
providing auditorium-siz 
picture The tube 
focu and magnet 
| type focus simplifies th 
tube with a reflective « 


perior f 
ceptionally sturdy, exceptionally 3 a The 5AZP4 has a metal-} 
high gain. The Stacked-V is a BE. ected aon a 
quality VHF/UHF all-channel 
antenna. 


Operating with a maxir 
anode voltage of 40,000 and a 
focusing-electrode voltage 
5AZP4 feature a mol 
anode connection cable 4% 

a bulb with insulating « 


ACCESSORIES imize leakage over its exterr 


under conditions of hig! 
Every accessory needed for the | gun structure using ant 
bles to prevent internal 
stray emission; only 


ning Arrestors (with and without 
pipe-mounting strap); Isolating 
: Isonet for VHF and 


envelope connection—othe 
| are made through a plast 
decal seven-pin base 
The projection tube i 
marily for closed-circuit 
such as demonstration 
educational work by busing 
tions and schools 


2N104 junction transistor 


, hermetically ealec 

| alloy junction trar 

| has been announced by RCA 

| conductor is of the p-n 

| for low-power audio 

l \% inch in diameter 

; In overall length 

The design of the 

low base-lead resistance 
mizes ohmic losses, imp! 
response and provide 
cuit efficiency. In a 
circuit, it has a collector 
amplification ratio of 
impedance low-frequer 
of 40 db and a collect 
freq iency cutoff of 13.9 
ally low noise factor of 
utes to the dependabl 
this transistor in most 
application The co 
of the 2N104 is approx 


watt 


5894 
\ mall turdy 
tube, the 5894, ha beer 


RCA. It i intended p 


9 apie 2 x Pr aa : , 
sisi) ai Ree : as a push-pull r.f. power 


iE a frequency tripler ir 
AMERICAN PHENOLIC CORPORATION  onanaage 2 gaamer ie eal 
chicago 50, illinois ‘ ar | 


es 


In Canada: AMPHENOL CANADA LIMITED, Toronto 





NEW TUBES & TRANSISTORS (Continued) 
conditions. In class-C telegraphy and 
frequency-modulated amplifier service 
at 470 mc, the tube can deliver a useful 
power of approximately 55 watts, mea- 
sured at the output circuit load. As a 
tripler to 462 me, it can deliver about 
16 watts. 

The high efficiency obtainable with 
the 5894 in conventional push-pull cir- 
cults, even at frequencies as high as 
500 me, is made possible by: the bal- 
anced, compact structure of the beam- 
power units which have low interelec- 
trode capacitances; internal neutraliza- 


tion; close electrode spacing; a cathode | 


common to the two units. 


TV check tube 

Sylvania has announced a new tele- 
vision receiver check tube (see photo), 
the 5AXP4. It is a 5-inch round, mag- 
netically deflected tube using electro- 
static self-focusing. 


The 5AXP4, intended primarily for 
TV service technicians and equipment 
manufacturers, will permit a cabinet 
mounted picture tube to be left in the 
cabinet while the receiver is being serv- 
iced in the shop. It is a universal type 
tube that can be inserted into 
any TV chassis while the set 
serviced (see photo). 

The tube contains a 
system and so any 
focus device or ion-trap magnet while 
making tests on a receiver. The 5AXP4 
is so light that the yoke of the receiver 
very easily supports the tube. The only 
electrical connections required are the 
high-voltage lead and the picture-tube 
socket of the receiver. The tube can be 


almost 
is being 
built-in focus 


does not require 


used in any receiver, regardless of the 


deflection angle. 


10-kw klystron 

One of the higher-priced tubes of 
the season, a new high-power u.h-f. 
amplifier klystron photo), the 
Eimac 3K50,000LQ, has been announced 
by Eitel-McCullough, San Bruno, Calif 

In CW operation at 850 to 1,050 me, 
the tube delivers 10 kw output with 


(see 


only 10 watts drive—a power gain of 
1,000. It features resonant cavities com 
pleted outside the vacuum system, free 
of r.f. circuitry. This permits wide 
range tuning and simple input and out- 


put coupling. For those interested, the | 
END | 


klystron sells for $4,200. 
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ELIMINATE CALL BACKS 
ON RESISTOR REPLACEMENTS 


RESISTORS 
have BALANCED 


THERMAL EXPANSION 


Ohmite has carefully matched the 
thermal expansion of all parts in 
these resistors. This eliminates the 
possibility of enamel racking, keeps 
terminals 
prevents the entrance of moisture 


firmly anchored, and 
On your next repair job calling for 
new resistors, put your mind at ease 

install Ohmite “Brown Devil 
resistors. Available in 5-, 10-, and 
20-watt sizes, 


Re Right with 


DEPENDABLE RESISTANCE UNITS 


@ patented wetven TERMINALS 
Ohmite welded termina t 


stable elect nnection 


1 perfect and 
permanently that is 
unaffected by vibrati high temperature. 
a HIGH TEMPERATURE 

STEATITE CORE 


This strong, rugged steatite core has excellent 


electrical characteristic efficient of 


thermal expansion that itch the other resistor 


materials, 


oO EXCLUSIVE HIGH TEMPERATURE 
VITREOUS ENAMEL 

This special-formula er 

Ohmite after 


pansion is properly relia 


extensive 


*. to that of the steatite 


core, terminal, and resist 


: GO th rhune VeM4 C4 


[ E Write for Stock Catalog 


OHMITE 
3646 Howard S$ 


(Suburb of Chicago) 


MANUFACTURING CO 
Skokie, i 
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made in 
england 


ROCKBAR CORPORATION Dept. H0-9 
215 East 37th Street, New York 16, N. Y. 


Please send complete description of 
Goodmans High Fidelity loudspeakers. 


Nome 
Address 
State 


City Zone 


My Dealer is 





Technicians 


N. Y. LECTURE SERIES 


A lecture series for New York radio 
and TV technicians was scheduled for 
the late winter and spring by the 
Empire State Federation of Electronic 
Technicians Associations at their Janu 
ary meeting in Binghamton. 

The initial 
portable radio 
York City in given 
subsequently in the Buffalo-Western 
New York, Syracuse—Binghamton and 
Kingston 
would follow the same route 

The Binghamton meeting also went 
on record as favoring action that would 
pave the way for unity on a national 


lecture—on a transistor 
was scheduled for New 
February, to be 


areas. Succeeding lectures 


level among service organizations. To 
this end, and with the concurrence of 
Ferdinand J. Lynn of Buffalo, Eastern 
vice president of NATESA, and Max 
Liebowitz, president of NETSDA, who 
were present, it is urged by ESFETA 
that both 
groups as well as any other interested 
group meet in the future to 
develop such unity. 


committees representing 


near 


A REAL SERVICE AID 


A single 
side the schematic and on the 
the tube placement diagram and most 
necessary information, is in 
serted in the service data brochure on 
RCA's recent chassis KCS93 (models 
17-S-450R, -451R and -453R). This 
“field data sheet” is for the 
technician's convenience on home calls, 
giving him the information he is likely 
to need without the necessity of han 
dling a multipage service data folder, 
as well as permitting the folder to 
remain in the shop for bench use 

This is a real step forward in the 
dispensing of service information 


sheet, containing on one 


other 


service 


service 


YOU CAN SERVICE RADIO! 


The story of the little girl who 
asked her teacher: “What's a radio?” 
is paralleled in dead 
the Associated Radio-Television 
ice Dealers News of Columbus, Ohio. 
In a short paragraph recommending 
a recent book on radio receiver 
ing it says, “Many of our members in 
their enthusiasm for TV are overlook- 
ing this source of income. If you can 
service TV, you can service a radio, 
This book will greatly help you unde: 
stand just what goes on in a radio.” 

Maybe RETMA can be prevailed on 
to organize courses in radio servicing 
for TV technicians? 


seriousness by 
Serv 


servic- 


EXPERIMENTERS @ HAMS @ TECHNICIANS 


MAKE YOUR OWN 


PRINTED CIRCUITS 
55 


Complete Kit *19* 


USE MODERN TECHNIQUES 
MAKE CIRCUIT BOARDS TO YOUR OWN 
DESIGN 


CONTAINS ALL MATERIALS NEEDED TO 
MAKE SEVERAL BOARDS 
COMPLETE STEP-BY-STEP 
TIONS 

SIMPLE EASY PROCEDURE FOR LAYOUT 


INSTRUC 


Make your newest design idea and 
printed cireuit techniques Suild 
lightweight circuitry with profe 
pearance and finish. Kit contain 
materials and nothing 
buy. Completely replenishable at 


ist included. MONEY BACK GUARAN 
Send Check or Money Order to Dept. E-! 


TELE-DIAGNOSIS CO. 


155 WEST 72 STREET NEW YORK 23, N.Y 


equipment 





Watch for the 
May Issue of 


RADIO-ELECTRONICS 
on Sale April 26 


Save time—Step up 
efficiency in 
ELECTRONICS 

DESIGN 


Here's a wealt { technica) help for eff 
, ies de pre 











ly ara eleectr 
le heip that gives you answers already 
worked out by the country’s top elec 
tronics men!—hel that : sve 4 
, re f research and experimentation! 
You'll) find electronics mathematics and 
theory in concise form —desigt uctices 
for hu Ired | 
the result { adva 
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ELECTRONICS DESIGN LIBRARY 


Edited by Markus and Zeluff, Electronics Magaz 
4 vols., 215! pp., 9x12, 3534 ustrat 
Contains 1083 articles culled fr 
Electronics—the cream of inf 
to design of « 
ment. The 4 
Special price Bloctvenics 
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10 DAYS’ FREE EXAMINATION | 


McGraw-Hill Book Co., Inc., Dept. RE-4 
330 West 42nd St.,. New York 34, N.Y 
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ICS DESIGN LIBRARY In 10 day I 
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THE +630 TV RECEIVER remains unmatched for quality and performance * © © RCA designed and developed this set quality-wise wot price- 


wise © © © The original 10” set retailed at $375.00 © © © Subsequent TV sets serve to prove the sacrifice of quality for ree * © © what 
better proof can there be of its superiority than the fact that it is the choice of TV engineers and TV technicians Herewith we er you-YOUR BEST 
BUYS IN TV!—AIl you pay is the price shown * © © Excise taxes have already been paid by us 


q guild pounout) r— CUSTOM-BUILT CABINETS ¢ #630 *< TV SETS—~ 


The VOGUE From Factory to You 
SUPER DE LUXE mom 4 LEADING STYLES in genuine mahogany or w blond 10% extra) 


31 TUBE © Ready drilled for any # 630 TV chassis and r any 16”, 17%, 
° 
19”, 20" ofr 21” picture tube at extras im f * Also supplied with 


#630 TV CHASSIS ‘ undrilled knob panel for any other TV sec © EVERYTHING NECESSARY 


for an easy perfect chassis and CRT assemt : * tach cabinet 





is delivered complete as pictured with m ss, mounting 


#630 SUPER DE LUXE 31-TUBE TV KIT m brackets, backboard, backcup, hardware and ass tions ® Each 

Eng ineered in strict adherence to the genuine RCA ot cabinet is shipped in an air cushi ed « ‘ FACTORY two YOU! 
630 plus added features @ @ @ OPERATES 16” to ~ 

24” PICTURE TUBES e e @e CASCODE TUNER @ @ @ 


COSINE YOKE @ @ @ LARGER POWER TRANSFORM u-38°. W-9e". D-29” The MAYFAIR The MANHATTAN 
FR eee KEYID AGC @@6@ 12 SPEAKER @¢@@ 

‘ » and KES ISTORS at 4d capacities $35.5! 

nd twlerances.  ¥ eceive @ COMPLETE © 


' i 
S AND rt BES Everyth ning needed 


und wire wil calor, building 


any to fobiow ateptby step, ASSEMBLING The FUTURAMIC 


Ir {Zt 
INS TRU TION J included wins eac n 


\ sie, 9QQ™ 
7630 TE CHASSIS 


UNDER RCA PATENT 
compere asAey ro PLUS wn ANS nar 








Kl 


ed in workmanshiy r 
UPER DE LUXE TV CHA 


H-S7 W-2s D-24% 


$793 ‘8870 53 | 

















( NATIONALLY KNOWN BRAND PICTURE TUBES ) 
We Also Sell The ¥ BRAND NEW in Factory Sealed Cartons—With a Full Year srantee 
ware." TECH-MASTER IT err $26 55) 21 ee 39.2!| 24: 22859-9927; ‘887431 








g a 
Aiuminized 


£630 TV CHASSIS. Catalog mailed on request 











Modernize a #630 or any TV Set # aesintidesillihs 
STANDARD GHADOBE TOWER | mc titc ee nee | rucreria wim 12 


For better all around per 630-KIT, « / w 
Complete with tubes and pact cCAScoE ] 97 TERMINAL STRIP KIT, set of 30 — 
MANUAL with step-by-step instructions and ]- VIDEO AND I.F. KIT, | | 
“ a ps VARIABLE CONTROL KIT, 9 
WIREWOUND. RESISTOR KIT, sr 
UND ESISTOR KIT, 4 res. 
UNIVERSAL {ciate BRACKETS BRACKET AND SHIELD KIT, |¢ = 
pochacend ELECTROLYTIC CONDENSER KIT, Srocks CASCOOE MANUA 
tats tea” FZ sntiedion wand TUBULAR CONDENSER KIT, 35 jens ‘ abe 7 
picture tubes that holds” CERAMIC CONDENSER KIT, 2: f¢ ? Vostpe 
se MICA CONDENSER KIT, | Jense ne 


COMPLETE SOCKET KIT, 25 soctes ASSORTED a 
COMPLETE SET OF TUBES, 29 (uv 1 ny Oo 
Cc Oo n DENSERS 


ll Are St nda B 
y b Desirable. Sin a 69 
PARTS For “630 TW SETS sisco'veie “on 


PUNCHED CHASSIS PAN, code 1 100- WATT aT $9.88 


- 








HINTS FOR BETTER PERFORMANCE bai 
or ! (pata 


~waew awe 





~ 
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COMPLETE SET OF KNOBS, 
POWER TRANSFORMER, 2750 "RESISTORS 


utd Wink Yogut | VERTICAL QUYRUT Fads, 0° Zs a 
an eee oe HORIZONTAL OUTPUT TRANS. * 15 _ CONDENSERS - 
COMPLETE SET OF PARTS J HORIZONTAL OUTPUT TRANS. 2\'' x: 4.97 


Inecludin SAL Instructions J : 
ocus | ‘ 20207 15 - a CONDENSERS 
SELENIUM RECTIFIER 7! ' DEFLECTION ‘YoxE, é eee : 
SELENIUM RECTIFIER (00 DEFLECTION YOKE, (os SORTED MICA 9.72 
SELENIUM RECTIFIER |50ra SOUND DISCRIMINATOR TRANS. 203 — CONDENSERS 
SELENIUM RECTIFIER 200 7 Ist PIX 1.F. TRANSFORMER, 202K? ‘ —_—— 
SELENIUM RECTIFIER 500ma 2nd PIX 1.F. TRANSFORMER, ; DRTED CERAMIC ~~ $49.72 
AUDIO OUTPUT TRANSFORMER : Ist or 2nd SOUND IF. TRANS. {7 100- — CONDENSERS 

AUDIO OUTPUT TRANSFORMER bKe ; HORIZONTAL DISCRIM. , ee 2081 TEE a 
PHONO MOTOR 3} speed le with 14. & FILTER CHOKE, | ORTE Wh 35 
PHONO AMPLIFIER. 3 tut CATHODE TRAP COIL, 202K4 — RESISTORS 

TV POWER TRANSFORMER, 2 y WIDTH CONTROL COIL, beyed A —_——_——_—_——_— . 

1V ; ION TRAP BEAM BENDER ASSORTED SOCKETS _ 9.79 
TV BACK CUP : HV RECTIFIER, SOCKET ASSEMBLY, ; 


RCA FLYBACK TRANSFORMER, doubler typ» — —— 
GEN. ELECTRIC AGC WIDTH COIL 100- ASSORTED KNOBS — _ 59-84 84 


ls ay SS x H.V. FILTER CONDENSERS—(Cartwhoets) — dd Bo 

v PICTURE TUBE BRIGHTENER, Ss RP VOAS 1 __ , volume CONTROLS — 39-63 $ $2.63 
GENCY $49.95 UHF CONVERTER Comp 9 7 20kv ——— vf : ASSORTED, W 

2am CHASSIS PAN, with 2 me ; 


BROOKS RADIO & TV CORP.,84 Vesey St., oe nent a.New York York, N Y.< Pelle 
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TECHNICIANS’ NEWS (Continued) 


GUILD MEETS THE D.A. 
Cw PORTABLE Officers of the Radio and Tel 
and Guild of Long Island met with the 


District Attorney, Frank Gulott 


discuss ways and means of cur! 
REPAIRS inethical and fraudulent practices 
M TV servicing. The meeting wa 
one ~ q er result of newspaper reports that 
PICTURE D. A. was requesting “laws t 


TV gyps.” 

TUBES Mr. Gulotta was especially int 
in the Guild’s grievance committ 
ip to receive complaints against 
technicians and to act on the! 
the discussion, he agreed to 
the Guild complaints received 


office, whether the complaint i 

sicmstail a Guild member or not. Result 
95 grievance committee’s investigat 
Low Price to be turned over to the District 


No extra accessories necessory ney’s office. 
The Guild members pointed 


most complaints have resulté 
misunderstanding between 

and technician and that the best 
to improve customer relation 
clear up these situations befor: 
get out of hand 


Size only 11” « 7/2” « § RRuuvenator | | PHILADELPHIA UNITES 


Spot T 1 Delegates from the North« 
’ the rouble ond Quick y Corrects ESTE ca T fa .9 @ Television Contractor : 
it— without removing tube from set! 


ciation and Television Service D« 
Association of Philadelphia met 

ruary 10 to iron out final point 
amalgamation as authorized by 

membership. Upon reaching 


Now it’s easy to save thousands of 
weak and inoperative TV picture 
tubes. As much as 80% of the troubles 


which arise in picture tubes may easily DOES ALL THIS tory agreement the delegate 


be repaired with the CRT. This amaz- the formation of a consolidated 
ing portable instrument creates new TESTS FOR Emission, to be known as the Electroni 

profitable picture tube repair business. weg hay Wine Association. This, it was stated 
Saves servicing time, speeds work. Grid Ca-On Dies Content bring all the Philadelphia service 
Assures more satisfied customers. Probable Useful Life : groups under one banner, making 
Eliminates tube transportation. Saves largest service dealers’ associat 


RESTORES Emission Temporary officers were app¢ 


money on trade-in reconditioning. ; 
a ‘Den and Brightness oO old office t icial ele 
And at such low cost, the CRT quickly to hold office till an officia 


~ ae - . held by the entire »mbershiy 
pays for itself —and continues to make REMOVES Shorts ret a. > Nsparanet Phang ener, 
‘ appointed officers are Fred 


big profits for TV service-dealers. REPAIRS Open Circuits chairman; Albert Haas, vice cl 


i ‘ eas -} . 4 dT 
Nee Your Distributor, or Satche ots the boas on gery Shag —_ tn 
Write for Bulletin No, 102E retary and chairman of pul 
Messrs. Richard Devaney a1 
. uel Brenner of the Philadelp}! 
Bak MFG. CO. 3731 N. Southport - Chicago 13, Illinois Service Men’s Association wer 
at the meeting and reported t) 
board of directors had voted 
of consolidating with the new 
E.S.A. and were now await 
approval of the members! 
P.R.S.M.A. is one of the la: 


@ RECORD CHANGER OSCIL-O- PEN oldest technicians’ organizatior 


conventen ‘ : 4 committee under the 


> TAPE RECORDER me " lense fros = yeles wud - ship of Dave Krantz will 


+g Fy ye f. eet fre . individual constitutions and 
MECHANISM PARTS ’ ;, of each of the uniting grou; 
(Post War Only) “GENERAL TEST EQUIPMENT purpose of preparing a set of 
Over 50,000 parts IN STOCK 38 Argyle Ave. Buffalo 9, N. Y. ing rules for the E.S.A. 
Send us your broken parts and ma- 
chine model number (if possible), | RETMA TRAINING COURSES 
and we will quote you on the cost ENJOY 3 COLOR TELEVISION The Radio-Electronic-Television M 
of replacements. If we can’t quote, FILTER SCREEN NOW ufiesiuaane Aanestation hoe 


we'll return your parts promptly. Changes dull eve staining bieck and white picture | 
Inte beautiful coler tone conds 00k le Industry Advisory G 


nde to < oI8 i t at, 1 
RECORD CHANGERS— Sse toes inrgt geese en ge seas | | explaining in. detail the ovea 
WIRE & TAPE PARTS COMPANY pipe 2 We Sey Ge ncept on C.0.0. order | of committees to coordinate loca 
97 Reade Street, New York 13, N. Y. . ests and to establish in their 


Dept. « Zinge Products, Johnstown 13, New York courses based on the methods. « 





























110 RADIO-ELECTRON 





Travtlectric 


°3 BAe oe 2 eo 


provide 


House Current 
Anywhere 


from battery in car, truck, boat. At the beach 

picnic grounds—at cabin—on trips—onywhere! 
Easy! No installation! Just plug Trov-Electric 
into cigar lighter on dash 

Trav-Electric Operates 

@ Tape Recorders @ Dictatin Machines 
@ Electric Shavers @ Smail Liectric Drills 
@ Radios @ Portable Phonographs 
@ Soldering Irons e Etc. etc. etc 


6 Models 10 to 100 Watts 


—a size for every need. 


“Midget” 


Mode! 6-11160 

10-15 Watts 
About as smal! as a pack 
of cigarettes 


$11.95 LIST 


“JUNIOR” 


Model 6-110 
115 Cycle 

30-40 Watts 

$12.95 LIST 


“SENIOR” 


Model 46-1160 
Size = 2!/)"x2'/,"x4'/, 
35-40 Watts 
$15.95 LIST 


"MASTER" 


Model 6-5/160 
40-50 Watts 
Size 4°x5"x6' 
$27.50 LIST 


“SUPER” 


Model 6-7/160 
. (Shown at top of ad) 
LLECTRIC SHAVER oe 
ize 4°x5"x6 
$37.95 LIST 


—and now, the “CHIEF” 
NEW—JUST OUT—Model 6-8! 160—75- 
100 Watts—automatic on-off switch—- 
$49.95 LIST 

See your Electronic, Hardware, 

or Automotive Jobber or Dealer 


Terado Company 


Designers and Mfrs. of Electronic Equipment 
1057 Raymond Ave., ST. PAUL 14, MINN. 
da Write: Atlas Rad ' 
60 K , St. West 
hee, Cie 
Address 
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TECHNICIANS’ NEWS 


manuals of instruction, special equip- 
ment for training and teaching methods 
developed under the supervision of the 
RETMA Service Committee. 

The 14-page booklet is available to 
all service groups, educators and other 
interested upon from 
RETMA headquarters, 777 14 St 
N. W., Washington, D. ¢ 


(Continued) 


parties request 


LONG BEACH ASKS LICENSE 
The Long Beach, Calif., Radio Tech 
nicians Association has proposed to its 
City Council that an 
established requiring that all radio 
TV technicians be licensed. RTA pro 
poses that a board of examiners be 
set up to pass on the fitness of service 
technicians before issuing them licenses 
permitting them to service radio and 
television equipment in Long Beach 


ordinance’ be 


MORE TV ANTENNA USES 


An item in this column last 
told how a Nebraska family used their 
TV antenna 
Harry Josephs, a Pennsylvania service 
technician, sends us the following: 


month 


mast as a fire escape 


One of our customers has a duck 
blind at a lake near his home. When 
rival hunters claimed last fall that 
their blinds had hot and cold running 
water and all the comforts of home, 
this customer hauled us all the way 
out to his blind and had us stick up a 
complete antenna system—without a 
TV set. “It’s just a gag,” he explained, 
“and if it scares the ducks, we'll pay 
you to take it down.” He and his 
friends spread the word to other hunt 
ers that their battery 
powered and they watch TV when the 
ducks aren’t flying! When rival hunt 
ers get too curious and come over to 


video set is 


see for themselves, the “missing” set 
is always “in 
repaired.” 


Josephs’ shop getting 


INDISCRIMINATE SELLING 


The following resolution was released 
by the Associated Radio and Television 
Servicemen, Ill., a Chicago association: 

“The individual members of ARTS, 
Illinois, independent radio and tele 
vision service shop owners and dealers, 
have long known of and suffered from 
the practice of indiscriminate selling 
at wholesale prices to any and all of 
the consuming public by the radio and 
electronics parts jobbers and whole 
salers. 

“They are also aware of the indis- 
criminate distribution by these 
jobbers and wholesalers of catalogs 
containing wholesale prices of ele 
tronic parts and supplies 

“Therefore the members of ARTS 
Illinois, express 
tion to these unfair 

“Further, the members of 
Illinois, request their officers and execu 
tive committee to make known the 
feeling and the position of the members 
regarding this sales policy.” END 


same 


themselves in opposi 
trade practices 


ARTS, 





EDLIE tor TOP VALUES 
Newest & Best “Fix it-Yoursell” hid 
Larrel’s E-Z TV REPAIR GUIDE 


The Only FIX-IT-YOURSELF Guide 
Made expressly fe yYourR TV Sef! 


New CODE KEYS, J-38 
79 


ea 


~ Save! HIGH PASS FILTER 





$135 


~ Save! LOW PASS FILTER 


$445 


SAVINGS ON KITS 
INSULATED RESISTOR KIT 
—____e=m 
a 
——— 


ee 


95c 
DeLuxe Insulated Resistor Kit 


$925 

FLEXIBLE w w 
PIGTAIL 

RESISTOR KIT 





CANDOHM 
w. W. 


metal clad 
¢ 


95c 


WIRE WOUND RESISTOR KIT 
$195 


PRECISION 
CARBOFILM 
RESISTOR KIT 


$245 


$195 


CERAMIC CONDENSER KIT 





Write today ft 


r.0.8 New Y hanee 


EDLIE ELECTRONICS 


154 Greenwich St. New York 6, N.Y. 











Measures 


Superior's new 


Model 670-A 





D.C. VOLTS: 0 to 
A.c. VOLTS 
OUTPUT VOLTS: 0 to 15/30/'50/300/! 500/3,000 Volts 
D.C. CURRENT 
RESISTANCE: 0 to 1,000/100,000 Ohms 0 to 10 Megohms 


CAPACITY: 00! to | Mid A 
checking quality of electrolytic condensers.) 


REACTANCE: 50 to 2,500 Ohms 2,500 Ohms to 2.5 Megohms 
INDUCTANCE: 
DECIBELS: 


S 


* 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 


SPECIFICATIONS: 


5/15/75/150/750/1 ,$00/7,500 Volts 


0 to 15/30/150/300/1 500/3,000 Volts 


0 to 1.5/15/150 Ma. 0 to 15/15 Amperes 


| to 50 Mid. (Good-Bad scale for 


15 to 7 Henries 7 to 7,000 Henries 


éto +18 +\4to +8 +H to +58 


uperiors new 


Model TV-11 


CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


ADDED FEATURE: 
Built-in ISOLATION TRANSFORMER 
reduces possibility of burning out 


meter through misuse. 


28" 


670-A 
in @ 


The Model comes 


ho rugged 

steel 
cabinet with 
test leads and operating 


nstructions. 


used 
crackle-finished 
complete 


SPECIFICATIONS: 


4, 5, 6 7, Octal, Lock 
earing Aid, Thyratron 
Novals, Sub-minars 


Tests all tubes includin 
in, Peanut, Bantam, % 
Miniatures, Sub-miniatures, 
Proximity fuse types, etc 

Uses the new self-cleaning Lever Action Switches 
for individual element testin Because ail! ele- 
ments are numbered qpeerding to pin-number 
in the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one 
pin are truly tested with the Model TV-!! as 
the 


in neutral 


to damage a tube by inserting it in the wre 
socket 

Free-moving bullt-in roll 
plete data for all tubes 
Newly designed Line Voitage Contre ome 
sates for variation of any Line Voltage betwe 
105 Volts and 130 Volts 
NOISE TEST: Phono-jack on 
plugging in either phones or externa! a 
will detect microphonic tubes 
faulty elements and loose internal 


om chart prov 


front pane 


or noise 


SUPER METER 


TUBE TESTER 


ng 


e 


any of the pins may be placed 
position when necessary 

The Model TV-I| does not use any combination 
type sockets, Instead individual sockets are 
used for each type of tube. Thus /f is impossible 





he mode! TV-11 oper 
ates on 105-130 Voit 60 
Cycies A.C 
i « 





plete with portabie cover 








90 


NET 


in this model 


type oscillator incorporated 
when the fre 


will detect leakages even 
quency is one per minute 


EXTRA SERVICE 
be used 4s an 
denser Leakage 


~The Model TV-I! may 
extremely sensitive Con 
Checker. A_ relaxation 


$47 
CRT TUBE TESTER 


Tests all magnetically deflected 


v. i we - 
\ @ 

A complete picture tube tester 

% for little more than the price ye tubes ... in the set out 

of a “make-shift" adapter!! of the set... in the carton!! 


comtsined, including’ built SPECIFICATIONS: 

aA, — Tests ALL magnetically deflected picture tubes f 

—b inch to 30 inch types 
Tests for quality by the 

method. Ali readings on 

Tests for inter-element 

megohms 

Tests for open elements 


Model TV-40 C.R.T. Tube 
Tester comes absolutely 
complete—nothing else to 
buy. Housed in round cor- 
nered molded  bakelite 
case. Only 


om 7 


emf 
well established « 


‘ ite that ' , the ff 
instrument which ts designed 

y te the ever 

Good-Bad" scale 


test 
picture tubes 
te 


shorts and leakages uf 
EASY TO USE: 
Simply insert line cord into any 110 
volt A.C. outlet, then attach tester 
socket to tube base (/on Trap Need 
Not Be on Tube). Throw switch up 
for quality test read direct on 
Good-Bad scale. Throw switch down 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


pit panne - - - - - - - - - - - - - 
etree ae eters ih. | MOSS ELECTRONIC DISTRIBUTING CO., INC 

5 | Dept. D-114, 3849 Tenth Ave.. New York 34, N.Y 
ou buy ' ta checkec 

infled amd to may the th 
ment and pay | be no nance 





above in 
Name 


If completely sat 
oe sere?d me the | agree to pay down 
halane as shown 
other charges, prov 
menta whe ‘ further under i 
payment when ch « full unpaid balan ha 
and payable 


payment within 
t und 


then send down pay ‘ 
. Add 
balance aa in Address 

} pa 


No In 

a to make 
Charges mediate 
com pletely 


dicated 
terest 

Added! 
satinfied 
no explanation 


112 


on 
or 
if 


return 


‘ oupon 
Finance 
not 


due City 
Mode! 670-A Te 
740 within 10 days 
meonthty for @ menthe 


ly 
Total Price $47.50 Mode! TV.40 

10 days. Saiance $6.00 $3.85 within 

months monthly for 


) Mode! Ty-hi 
$1150 withie 
monthly for 


ce $28 40 
0 


nee 10 oe 
unit to us — 3 months 


necessary 





The Model 
TV-50 


— A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 
Black and White TV Color TV 


A. M. Radio _—sF. M.. Radio 





Amplifiers 





@ ‘ ; | 
————SSSPPECCIF 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
R.F. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
aids, etc. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bars 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 
on any TV picture tube. The pattern will consist of non-shifting, 
horizontal and vertical lines interlaced to provide a stable cross- 
hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity. 


7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 


Marker Generator 


ICATIONS: 


DOT PATTERN GENERATOR (For Color TV) 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When all controls and 
circuits are in proper alignment, the resulting pettern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 


MARKER GENERATOR 
The Model TV-50 includes al/ the most freque 


points. Because of the ever-changing and ever-increasing number 
of such points required, we decided agains i crystal holders 
We instead adjust each marker point t precise laboratory 
standards. The following markers are pr ed B9 Ke., 262.5 Ke 

456 Kce., 600 Ke., 1000 K« 1400 Ke le : 2000 Ke 2500 
Kce., 3579 Ke., 4.5 Me 5 Mc., 10 M K is the color 
burst frequency.) 


The Model TV-50 comes abso 7 50 
lutely complete with shielded 
leads and operating instructions 
Only WET 


tly needed marker 


SHIPPED ON APPROVA 
NO MONEY WITH ORDER — NO C 0. 





Try it for 10 days before you 
buy. If completely satisfied 
then send $11.50 and pay bal- 
ance at rate of $6.00 per 
month for 6 months. No In- 
terest or Finance Charges 
Added! If not completely sat- 
isfied return unit to us, no 
explanation necessary. 


APRIL, 1955 


| fail to make payment when due 
balance shall become immediately due and payable 





MOSS ELECTRONIC DISTRIBUTING CO., INC 
Dept. D-114, 3849 Tenth Ave., New York 34, N.Y 


Please rush one Model TV-50 
within 10 days and to pay $6.00 per month thereafter 
It is understood there will be no finance, interest or Address 
any other charges, provided | send my monthly pay 
ments when due. It is further understood that should 
the full unpaid 


| agree to pay $11.50 








MUNTZ MODEL 169 TV SET 
This set came in with the picture screen-grid circuit of the 6BG6-G 
shrunken to about 3 inches wide. The trouble cleared up when this def: 
6BG6-G horizontal oscillator and out capacitor was replaced with a go« 
put tube was O.K. The trouble was having the same capacitance 


traced to a leaky 0.2-uf capacitor in the Hennig 


‘pee \B3-GT 
HY. RECT 


— Be 





DAMPER 


i Hopad ad irene me Spy" 


Tube gu 401 f 

oise below 1.5 uV. f 

a 3 
Speaker Damping Factor Selector jou oon 00 LC Tit 
Range includes 2 and . 2 a = t 

















— 
“Center-Set” Loudness Control 6W4-GT BURNOUTS? 
New contours extend useful ranges Like H. A. Highstone (Tube Fail so the solder softens in the heate« 


ures, page 186, January, 1954), I find and the lead opens. One failur 


Tape Recording Jack burned out 6W4-GT’s extremely rare me of attempting to resolder th 


I’ve found only one genuine burnout I now use the diagonal cutter 
among the many 6W4’s I’ve repaired the heater pins on all 6W4’s suspect 
(I crimp the heater pins with diagonal of cold-soldered joints and thus a 
“Pivoting” Tone Controls cutters) a great deal of trouble.—Walt. 
Calibrated: accurate flat setting The tube base is a poor heat radiator Stevenson 


Rumble Filter Switch DUMONT RA-103-D 
When the volume control was ad- defective tube cleared up the 
vanced beyond a certain critical point, immediately. 
Phono Scratch Filter Switch a steady howl came from the speaker Upon examination, the filament 
and black sound bars appeared on the the tube showed flaking, which | 
Five Inputs and many other creen. This was the tip-off that the apparently so weakened the tube t} 
how! originated at some point common it vibrated with increased volume. 0 
professional features to both picture and audio circuit the other hand, there is the p« bilit 


Tapping one of the 5U4G’s gave an_ that the vibration caused the fi 
indication of the fault; replacing this H. L. Matsinge 


Cathode follower: switched for playback 


Send for detailed descriptive B PLUS SHORT IN RCA 6T54 
literature or see your local high Low sound volume and poor picture metal construction of the te 


fidelity distributor. quality—several of these models had terminal and the way it is mo 
the same difficulty. When the tuner the tuner chassis prevent it 


Model $10008 $ 99.50 net operating voltages were checked, only diate replacement. To restor« 
10 volts was read at the 6AG5 r.f. am- ceiver to normal operation I u 
Blach and Gold finish plifier test point. Normally there should drill a 3/16-inch or smaller hole t} 


be 115 volts here. Somehow or other the test-point terminal into the t 
Model $1006 $104.50 net othe : ie 


this test-point terminal shorts and insert a piece of heavy 


Gold tooled Cordovan Leatherette 
tuner chassis, resulting in little or no closed in some spaghetti HW 


B plus voltage at the 6AG5. The pot Hantz 


MOTOROLA VT 71M-A 
PSL WO0, A heater-to-cathode short in the have gone, but there will be n« 
: oy Aa ea i - 


third i.f. tube will show up as audio the speaker when the volume « 
hum and the picture will have the usual turned two-thirds of the way 
black bars separated by a wide, rough Also the raster will be clear 


white line, indicative of a.c. hum. An ground the control grid of the 


Dept. 4-E, 2807 W. Cullem Ave., Chicage 18, til. electrolytic capacitor will apparently output tube.—B. W. Welz 
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The Oscilloscope— TY Repair Tech- 
h 52. 192 Pages. niques—"! 50. 
$2.25 $1.50 


Gives details on how Top technician- 


‘ . 


to use the scope for writers give you the 
more efhcient TV, 


radio, or audio serv 


benefit of their ex 
perience in finding 
icing. Will open and correcting 
many new scope ap tricky TV servicing 


problems. Will save 


you hours of servic 


plications to the 
practicing service 


technician. ing time. 


An up-to-the minute library of low-cost technical books which 
gives you complete and valuable information on every phase of 
practical electronics in a readable and understandable way. 


BOOKS ON TV-RADIO-AUDIO SERVICING 


Radio & TV Test 
Instruments — No. 
49. $1.50 
How to build the in Symptoms, 
struments required and cures of over 
for modern T\ 600 TV troubles 
radio - audio servic 
ing, plus chapters 
on constructing a by 


Television Tech- 
notes—No. 46 
$1.50 


Causes 


which occur in 
scores of sets made 
leading manu 
facturers. Will help 


cut trouble-shooting 


bench and carrying 
cast Fach instru 
ment tested by the time to the bone in 
authors. TV servicing. 


HIGH FIDELITY 


High-Fidelity — Design, 
Construction, Measure- 
ments — No. 48. $1.50 
New 3-way approach to 
top hi-fi performance. 


High-Fidelity 
niques — No. 42. $1.00 
James R. Langham’s 
humorous, common-sense 
guide to high fidelity. 


RADIO CONTROL 


Radio-Control Hand- 
book—No. 53. $2.25 
R/C expert, Howard G. 
McEntee, W2SI, tells you 
how to build R/¢ sys 


tems and the mechanical 


Tech- 


components to control 


model planes, boats, etc. 


Model Control By Radio 
N 43 2 Paaes. $1.00 


\ wonderful companion volume for book 





»3. For both beginner and expert. Covers 
theory and practical construction 


MISCELLANEOUS 


Radio & TV Hints— No. 47. $1.00 
400 hints, gimmicks and short cuts on 


IV, radio, audio. 


Public-Address Guide—Nio 4! 75¢ 


How to make extra money in PA work 


Practical Disc Recording—Nio. 39. 75¢ 


Theory and techniques. 


APRIL, 1955 


FUNDAMENTALS 


Basic Radio Course— 
No. 44 tt er $2.25 
John 3 Frye teaches you 
theory from Ohm's Law 
to advanced techniques, 
in an entertaining way. 


Radio Tube Fundamen- 
tals—No. 45. $1.00 
Theory of tubes from the 

technician's viewpoint. 


TRANSISTORS 


Transistors — Theory 


and Practice — No. 5). 
$2.00 


Rufus P. Turner writes 
about transistors for the 
practical man, in a down 
to-earth way. Transistor 
applications in well 
known circuits. First 
complete guide to com- 
mercial transistors. 


See your distributor —or mail this coupon 


GERNSBACK PUBLICATIONS, INC., Dept. 45 
25 West Broadway 
New York 7, N.Y 


Enclosed is my remittance of $ 
Please send me the following books postpaid 


9 4) 42 43 44 45 46 
47 48 49 50 5! 52 53 


Name 
(Please print clearly) 





HERSHELS 
“KIT” SPECIALS 





ALL-PURPOSE Fil 
TRANSFORMER 
or Model Trains. W id 


MYSTERY PACKAGE 
ELECTRONIC PARTS 
T ise of Your Life 


60 
12a 


se sis 


1.76A 


” 


RAND new 

SABLE aovT 

‘ RPLUS ‘4% 
worth $50 
‘ Price 





KIT 5, RESISTORS 


re be 


KIT 1, HARDWARE 


Over 1.000 $ 49 a¢ 

‘ 5. 2h Ibe TY 

‘ ted ‘ 
& TV 


RADIO i 
HAROWARE 5 





KIT 6, RF. CHOKES 


rg $s 


KIT 2, CERAMICONS 


100 ASSORT $ 50 
£0 Range f ' 
7s nméd to 
6.000 mma 





KIT 7, TOGGLE & 
SLIDE SWITCHES 


Soa led cer 4s 


Kit 3, Volume Controls 





KIT 8, PAPER & CAN 
CONDENSERS 


cia ae sq" ae $90 


Kit 4, Rotary Switches 








FIND YOUR KIT PARTS 
HERE FOR POPULAR 
ELECTRONICS KITS 


TRANSFORMER 60 
TRANSFORMER 
‘ 100 
Amy 1) Ma. $1.49 
SCOPE TRANSFORMER 
Ht) { ‘ ; 
TRANSFORMER 
Hoo \ 
Amp 0 M 2.45 
RELAY D.P.D.1 
ontact 51.69 
RELAY D.P.D.1 
cont | \ 
KEY J I 
LIP MIKE W 
witch $1.29 
CHOKE 
CHOKE 
cou | 
2% 
OUTPUT TRANSFORMER 
Voice ¢ 1% 
OUTPUT TRANSFORMER 


OUTPUT TRANSFORMER 


CHOKE A. 
1% 
cot I 


ly ; 
GLOW.-LITE 
VA‘ 2% 
OR | 

W Ru 
CABINET hé 


‘ 


MOT 


$1.95 


RHEOSTAT Va 95e 





Hi GAIN DYNAMIC MIKE KIT 


Uses UTC. Transformer and Western 
Electric Mike. Ideal for Hams, PA. 
CAP, Recording, Mobile Equip 
—50 DB/80-7500 CPS. $495 
Diagram Furnished 1 








Cash with order 
DOWN—Boalance 
hipped C.0.D 

Al TEM MH 7 


HERSHEL RADIO CO. 


5245 Grand River, Detroit 8, Mich. 
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Here’s how to 
GET MORE WORK 
OUT OF YOUR 


Oscilloscope! 


A complete, easy 
guide to the handiest most profit- 
able service instrument of all 


MODERN OSCILLOSCOPES 
AND THEIR USES 


By Jacob H. Ruiter, Jr. 
of Allen B. Du Mont Laboratories, Inc 
$26 pages, 370 illustrations. Price $6. 


Oscilloscopes are gold mines for servicemen who 
learn to use them fast, fully and accurately on all 
types of work--and here at last ia a book that 
really showa you hou 


In clear, easily understood terms, it teaches you 
when, where and exactly how to use the oacillo- 
cope how to interpret pattern how to use 
your ‘seope to handle tough jobs easier, faster and 
better 

It contains no involved mathematic no come 
plicated discussions. Instead it gets right down to 
bras tackea in explaining how oscilloscopes 
operate. Then you learn exactly how to use them 
in lab work and on all type of AM, FM and 
television service from locating trouble to hat 
diing tough realignment jot 

Each operation is clearly explained step by step 
You learn to determine just where and how t« 
uae the ‘scope on a epecific jot how to make con 
nections and adjust the circuit component how 
to set the controls; and HOW TO ANALYZE 
OBCILLOSCOPE PATTERNS fast and accurat 
ly. 370 illustrations including dozens of pattern 
photos make things doubly clear 


No other type ef spe- 
cifie service training can 
mean so much te you in 
boosting your efficiency 
and varning power! Send 
coupon NOW for i0-day 
FREE examination ! 


‘SCOPE 
TICE 
EXPERTS get > PRACTIC 


better jobs . . 10-DAYS 
bigger pay! 3, FRE FREE! 
eee ee 

1 Dept, RE-45, Rinehart & Co., Ine 


232 Madison Ave., New York ion. ¥ 


) MODERN O8CTLLOSCORT AND THEIR t 
iNATIO Tf teeveote fa 
$46.00 plus postage prot pity 

will « ny ! 


ADDRESS 


J erry ZONE, STAT? 


OVvTaAIneN U.BA. 80.50 ah " Mu 
l if wou retarn book within 10 dope 


Se wee eweew ee @ @ @ @ 
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1-TUBE FM TUNER 

A well-designed FM receiver should cathode triode r.f. amplifiers. Ma 
have a low-noise tuner with an r.f gain is seldom required from 
stage to minimize oscillator radiation plifier in a circuit such as 
Designers of high-quality tuners an principal function is to isolate 
receivers will frequently use two tub antenna from the oscillator 
in the front end while 3-tube circuit coils L1-L2 can be adjusted 
are found in some equipment. The r.f mum noise rather than maxin 
amplifier is usually a pentode ha age transfer. Use a noise 


oe ECC 85 (6BQ7-A) =" 


<Owt vel 





the 6BJ6. to obtain optimum adjustment 

The diagram shows the circuit of The second triode is a self-oscillating 
a 1-tube FM tuner that appeared in the mixer. R.f. voltage is tapped off L4 an: 
application notes on the Mullard fed to the null point on oscillat 
ECC85—a British twin triode similar L6 to minimize oscillator radiatior 
to the 6BQ7 and other tubes used in noise. The oscillator circuit 
cascode and low-noise circuits. It tuned with L5 coupled to the 
characteristics being similar to the through a 17-ssf capacitor 
6BQ7-A, it is possible that the latte: capacitor also tunes the plate 
can be substituted without modifying of the 10.7-me if. transforme: 
the circuit. grid-plate capacitance of the 

In this circuit, one triode ji a triode may reduce amplificatior 
grounded-grid r.f. amplifier. Thi im i.f. voltage is tapped off the 
plifies the circuit by eliminating the circuit and fed back into the 
neutralization required with grounded cuit at the grounded end of L4 


PREAMP MIXER 


Because I use my Williamson-type amplifier. The 470,000-ohm 
amplifier for occasional PA jobs, I sistors in the grid leads prevent 
added a built-in preamplifier and mixer teraction between the gain 
for microphones and phonograph inputs The 6SJ7 delivers enough gair 
The diagram shows the preamp mixe1 high-impedance microphone 
and the input stage of the Williamson pedance microphones of 50 to 6 
amplifier. Mixing takes place in the are used with mike-to-high-in 
grid circuit of the 6J5 phono pre- adaptors.—Pedro A. Loorlu 


6SN7-GT 
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OPPORTUNITY ADLETS 


Rates——45¢ per word (including name, 
address and initials). Minimum ad 10 words. 
Cash must accompany all ads except those 
placed by accredited agencies Discount, 
10% for 12 consecutive issues. Mi ading 
or objectionable ads not accepted. Copy for 
June issue must reach us before April 15, 


1955 
Radio-Electronics 
25 W. Broadway, New York 7, N. Y. 











REPAIRS ON ALL MAKES OF HIGH-FIDELITY 
SPEAKERS, Amprite Speaker Service, 70 Vesey 8 
New York 7, N.Y 


FIFTY ASSORTED NEW 
t paired. Free List Pine 
feulal Michigan 


Radio, Electron Equipment dire 
List $1.00. Box 160AK, East Htfd 8, ¢ 


SUEAKER RECONING: Guaranteed workmanship 
R ue 2 Tioga St Trenton 9, N.J 
EXCITING RADIO and TV item Man In 
I aul ave ) ree details Ww ‘ 

‘ostcard u \ e Now CAPCON 
Willett Stre 3 ‘ 2, N.Y 

DISCOUNT. Government 
ete surplu (juar oi | ea 

ata mt test. Cadillac Trading, Dept. AA 
Jamaica 11, N.Y 


Linden Blvd 

DIAGRAMS FOR REPAIRING RADIOS $1.00. 
mw « Make Model. Diagram Service 
Hartford 1, Conn 


LETTER YOUR OWN UNIFORMS QUICKLY 
ha No sewing, Shop name, phone, et Free 
ation Doc be 2 Brownwood 


FIDELITY UNLIMITED 
Au um distributors of 
Speak Amplitic 
t ervice To 
ired Top 
“ m of writ 
through« 


it the 
Yth Ave Dept 


TELEVISION JOBS-—Name and addresses 
to contact, $1.00 Fitzgerald, Dept 
Drive, Wheaton, Lilinois. 


RADIO, TRANSMITTING, AND SPECIAL 

TYVES BOUGHT SOLD AND EX 

Send details to B. N, Gensler W2LNI 2 
N.Y. 12, N.Y 


ALL MAKES OF ELECTRICAL INSTRUMENTS AND 
TESTING equipment repaired. Write for free catalogue 
on new and used instruments at @ savings. Hazelton In 
trument Co., 128 Liberty Street, New York, N. Y 


WANTED: AN/APR-4, other “APR.”*, “TS-"", “IE-", 
AI -1, ARG ART-13, BC -348, ete, Microwave Equip 
' Everything Surplus. Special tubes Tee Manuals, 
Lab Qt ty Equipment, Meters. Fast Action, Fair Treat 
ment op Dollar! Littell, Fairhills Box 26, Dayton 9 
MC’S SPEAKER RECONING, 2” to 4”, $1.2 _- 
‘ $1.7 7 $2.00; &” to 9, $2.25: 10” t i” $2 
$1.25; 4° by 6”, $1.7 y oe ¥, 
$2.00; 6” by $2.25. Randall McDonald, 506 N. Ward, 
Kenton, Ul 


COMILETELY NEW, AMAZING, inexpensive printed 
i high-pass filter Eliminates | ann 
interference x herring bone 
n oniy 30 th screwdriver 
four condenser Try e da M 
ONLY $ Postpal Ma cash 
\ rder CAPCON, Inc., 26 Willett Street 
2, N.Y 


AKER RECONING: 25 years experience Michigan 
ning Service, 930 Metropolis, Marine City 


WANTED—Pre-1920 wireless equipment book 
WO6GH 1010 Monte Drive, Santa Barbara, California 


ALUMINUM TUBING, Angle and Channel, Plain and 
‘erforated Sheet. Willard Radcliff, Fostoria, Ohio 


lower Transformers Rebuilt all makes, Victor R&2— 
$12.9 Red Arrow Radio, 924 Metropolis, Marine City, 


Michigan 


DISCOUNT, guaranteed. Factory Fresh 
and up; pre-recorded tapes. Send 
SOUTHWEST RECORDS, 4710 

4, Texas 


TELEVISIONS, WORKINGS, $30 UP. W4AP'I, 
South Randolph, Arlington 4, Virginia, 


WALKIE-TALKIE BUILD a real wirele 

portable radiophone for less than $10.00 ‘ 

Spring! 1 Enterprises, Box 54-F4, Springfield Garden 
‘ rk 


COUNTER KIT j mble it yourself 
No special t 
erles, headset Onl 
04 Grand, Kansas ( 


FOR SALE URANIUM DETECTOR” BSeintills 
Geiger Counter Diagram, Send $1.00 to: Uranium, 
Mo Antonio, Norwalk, Calif 


TV FM ANTENNAS. ALL TYPES INCLUDING UHF 


Moun accessories. Lowest prices, Wholesale Supply Co., 
Lanenburg 2, Masa 


APRIL, 1955 


ALL RADIO AND TV TYPES 
CLOSE OUT 


SET MANUFACTURERS 
INVENTORY 


EVERY TUBE GUARANTEED A FULL YEAR Individually Boxed 
JOBBERS! DISTRIBUTORS! We have a Wonderful Deal For You. Write—Wire—Phone! 


87 GATS 48 3525 


s \ 
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SL ededeheleldelealedebedel tiie eit ttt) 
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6aQ6 
a6 YT 
46 6ASS5 0 
Our Tubes are of Excellent Quality 
specialized in selling vacuum tubes excl or many ars 

tubes offered herein are obtained from ceiver Manutac . ‘ ‘ 
surplus sources. Most of these tubes are t 
WE UNCONDITIONALLY GUARANTEE EVERY 
3. Gur modern, completely equipped iaboratories check every tut ce ¥ see this epecia 
equipment in operation 
Even though our | ntories inctu ost every tube type made ‘ " ‘me than « 
million orted tyr it is impos list every type bu are, the ve i a cnet te 
mittion wted type y tye , , additional types 
Minimum Order #1 0. Terme o with order bala 
change without noti 


TRANSAMERICA ELECTRONICS CORP. 


115 LIBERTY ST., NEW YORK 6, NEW YORK 


TARGET ANTENNAS 
FOR UHF and VHF 


ee 








a 
if 
Model pe HERE IS LATE INFORMATION IN A 


/ HANDY FORM FOR RADIO AND TELEVISION 
FR88 REPAIRMEN, SERVICEMEN AND STUDENTS 


List | see crorveny nase 
$34.95 A] itighly' indorsed 1001 


if ATBRARY 
Pages 

Diagramme 

Impor 

Modern 

Indus 

Target 88" for maximum all-channel fringe M = 

area performance with highest front-to- . A ift ‘Radio, 

back ratio and minimum side pick-up. h Pick Ups, ete, 
'T PAYS TO KNOW! 


Model CRI23 0 ra ABiol a 























List $10.50 


UHF corner re- 
flector for top 
performance in 
fringe areas. All- 
aluminum — hurri- 





can 4 Se — & Be io - Your Questions 
tion igh quel- . Get this Information for Yourself. 
ity antena. . 7 DAY TEST—ASK TO SEE IT! 


ow-------MAIL ORDER---------- 


: . . M.Y.10, N.Y, 
Also manufacturers of conical and Yagi yt Ah oe rt Ages aed 22 St, BY: déont 


style antenna. The first to use Fiberglas Gulu Gsm 
insulators. 


S$ & A ELECTRONICS) -.-. 


TOLEDO, OHIO Occ upatios 


Emptoyed by 














RADIO-ELECTRONIC CIRCUITS (Continued) 
INTERVAL TIMER SELL MORE 
Most electronic timers for photo TUBES...SAVE 


graphic operations and other applica SERVICE 
tions use R-C time constants to contro! ‘TIME 
the flow of current in a vacuum tube« 


or thyratron. A novel device us 
neon tube in the timing circuit w: PENS ABLE 
ON EVERY 


‘ . af t 
at the end of a 30-, 60-, 90- or 120 senvies 


developed to give an audible indication 


second preset interval. This instrument ll , CALL 


designed for timing the steps in operat 4 STORES 
IN TUBE 


ing a machine for cleaning watch part capael 


is described in Wireless World. It op » 

erates by push buttons and is readily 4 ; Wy hh 
adaptable to such photographic opera afi} ; 

anpaiphgginns v2 < SLIGHTLY 
tions as printing, developing, washing : HIGHER 
and fixing. The circuit is shown ‘ a IN WEST 

Operation is as follows Assume #: ‘ 

that the 30-second button is pressed PORTABLE 
The 10-4f capacitor begins to charge GRID CIRCUIT 
through the 3-megohm resistor. When 

the capacitor voltage rises to the strik yp TUBE 
ing voltage of the neou lamp, it con La TESTER 

| ducts and current flows through the 

| 50-ohm coil and operates the relay MODEL GCT-5, EQUIPPED WITH A 

Contacts 1 and 2 are adjusted so = FILAMENT VOLTAGE SELECTOR! 

they close and short-circuit the neon Now, quickly ond positively check the 
lamp before the other contacts ope. grids of over 40 tubes in the critical AGC, 
ate. The remaining charge on the 10 RF, IF and Sync. circuits... performing a 

vf capacitor flows through the 50-ohm service no other tester can perform! 

coil to fully actuate the relay. Contact 


pa o 2 Speed Check "Foresees'’ Tube Trouble 4 Ways 
/-8 open and 7-6 close to excite the 


‘ 1. Control grid emission (Exclusive Feature 
1,500-ohm relay coil through the 22,000 2. Grid to cathode shorts 

3. Gaseous condition in tube. 

4. Cathode to heater shorts. 


See your Jobber or write for information 


ohm resistor. Contact 4 swings from 5 
| to 3, thus converting the neon lamp 
from a timing element to a relaxation 
4 | type audio oscillator to produce a tone Sk( ( MFG. / 5015 PENN. AVE. 5. 
To find and follow in the earphone. The tone continues rn 4tu CO. | MINNEAPOLIS, MINN. 


the better way” 








until one of the remaining push buttons 
is pushed to release the first one 


eee ga, Tem ves gxctation from | TLL Lah) 
, ee 


strument for the next timed interval. | 
If you want the device to operate ie me .\ 

an external circuit, disconnect the leads ‘Hi oh 
from contacts 3, 4 and 5; remove the 
| earphone, .0l-uf capacitor and the 
100,000- and 500,000-ohm resistors, and , rrvey 
use contacts 3, 4 and 5 for the external radio and T’'V 
circuit. reception. Easy 
The four push butténs are double j to erect .. . self-sup 
pole mechanically interlocked units like ; porting 3 post towers 
those used in some intercoms, tube | ... last a lifetime 
testers and broadcast receivers. The | ; Built of galvanized 
relay is a double-coil type. The resist- | steel sections—no guy 

Complete line of a wires necessary—safe 
“Full Vision” " : od and resistant to high 
Microphones aa 7Ty wind. 

D33 Broadcast | 
D-22 Public Address 


Improve 


Available in heights 
of 33, 47, 60, 73, 87 
and 100 feet 


TERRITORIES OPEN FOR 
Replacement Phonograph JOBBER - DEALER FRANCHISE 


Cartridges i\' 4 Ne | Write for dimen 
INSIST ON AMERICAN FOR QUALITY a <r sions, structural ds 
Tt. | tails, prices, discounts, 
and available territo 


rial assignments 


microphone co, — ; vam AERMOTOR COMPANY 


; : 
Ba 8 ok ’ Dept. 7004, 2500 Roosevelt Rd., Chicago 8, Ill. 
Coks Ave. pe eonotents 5p GAY - BUILDERS OF STEEL TOWERS SINCE 1888 
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RADIO-ELECTRONIC CIRCUITS (Continued) 
ance of the “operate” coil may be 
any convenient value between 50 and 
1,000 ohms. The “hold” coil resist- 
ance may differ greatly from that 
shown. The series and hold-coil re- 
sistances may be adjusted so the cir 
cuit passes just enough current to 
hold the armature after it has been 
pulled in by the operate coil. 

Timing can be adjusted by raising 
the B supply voltage or by inserting a 
series resistance in the B supply line. 
The value of the 15,000-ohm resistor 
from contact 8 to ground is adjusted 
80 it passes the same amount of current 
as is drawn by the hold and tone- 
generating circuits combined. Adjust 
the value of this resistor accordingly 
when using an externa! tone or alarm 
prone S ... whenever you need a flyback. 
The chances are you'll find a 

— — STANCOR exact replacement 
MOISTURE METER for the job! ; 

There are a number of different 
types of instruments for measuring 
the moisture content of various solids 
and gasses. This simple moisture 
meter, described in Electronic Engi- 
neering (London, England), may be 6% ADMIRAL 
used to indicate, compare or measure 


the moisture content of wood, textiles, EXACT REPLACEMENT 
ceramics, paper, dry foods and other FLYBACK COVERAGE 


materials. 


There are 7 Admiral exact 
replacements that give you 











- ~ 
30K WITH ADJUSTABLE TAPS seamed There are 5 Muntz exact 
wy 


MEN INONY 8- replacements that give y 
it bony! placemen give you 
AAA 90 LA 
wvvYvYv vvvVVvyY . 
oR 
: 0 
FREE Reference 


library 














4 g replacement 
FLYBACK COVERAGE applications for new 
rANCOR flybacks 
from your Chicago 





50K 37 on EQuV 
S) Va EXACT REPLACEMENT sf STANCOR bulletins 
0 SO0pA a 




















There are 10 RCA exact 
TO ELECTRODES replacements that give you 


The triode is suppiied with operat- STANCES transformers 
ing voltages from taps on a 30,000-ohm 0 Photofact Folders 
voltage divider. The indicating meter See Counterfacts 
is in the plate circuit. The electrodes EXACT REPLACEMENT (¢(&%: File-O-Matic 
or test prods to be pressed against the . af ~ Radio's Master 
material under test are connected to FLYBACK COVERAGE 
grid and plate. Since the resistance - 
or conductance of an insulator or near- 
insulator varies with the amount of Cc H { Cc A G @) STA N D A 4 D ae as 
moisture, this resistance affects the 431 Gracwetin teense 
meter reading when connected between TRANSFORMER CORPORATION New York 13, N, ¥, 
eee : 3592 ELSTON AVENUE @ CHICAGO 18, ILLINOIS 

The initial reading is determined by ‘i 
the pressure of the electrodes against : Y\ 
the sample so pressure should be raised = 
until the meter reading becomes fairly / T 4 
= g CUT COST 


The three potentiometers are for ae, & NOW* 
\0 


Standard distributor 











meter adjustment and _ calibration. 
Sensitivity can be increased by using 


a more sensitive meter or by increasing 

the spacing between electrodes. De- | CHE UR PRICES (N 
crease sensitivity by lowering the value 
of the grid resistance. Branded tubes—quoranteed one year. All tubes 
individually boxed. 


AUDIO SQUELCH *Because of the tremendous rest 


OT to 
summer offer, this sale is being exte 


ended, for 
Audio squelch circuits vary greatly limited time only 

in design but nearly all of them are FREE—BANKERS APPROVED PEN 

controlled by the a.v.c. voltage. Some WITH EVERY ORDER 

use a d.c. amplifier or control tube to SPECIAL--New—Jan 39/44—-25 pes or more @ 15« 


close a relay and open or short one of | | GEWEWVA ELECTRONICS of New York, 12-06 6 corons Avenue, Elmhurst 73, WY, 


the a.f. grid, plate or voice coil leads 
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Handle Tough 
Service Jobs 


AS “SLICK” AS YOU DO 
THE EASY ONES! 


Complete traini g 
in MODERN 
PROFESSIONAL 
» METHODS 


FIX ANY RADIO OR TV 
SET EVER MADE 


Easier... Better... Faster 
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ing mechanisms. 


¥ om 
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RADIO-ELECTRONIC CIRCUITS (Continued) 


to silence the receiver in the absence 
of a signal of predetermined strength. 
This circuit, reprinted from La Radio- 
(Antwerp, Belgium), is similar 
to the circuit on page 110 of the April 
1954 that it also uses a d.c. 
bias from the grid of an audio voltage 
amplifier. 


V2 is the 


Re vue 


issue in 


and V1 the 
a.v.c. 
and 


con 


a.f. amplifier 
control tube operating from the 
line. When the switch is closed 
there is no signal coming in, V1 


6SL7-GT 


ducts to develop a voltage 
the 270,000-ohm 
to cutoff. 
the 

cut 

drop 
and 


drop across 
drive V2 
tuned in, 
sufficiently to 
This removes the 
the 270,000-ohm 
normal 
conducts and amplifies normally 
l-megohm control in V1's 
the sensitivity of 


resistor and 
When a signal is 
a.v.c. voltage 


off V1. 


across 


rises 
voltage 
resistor 
V2 so it 
The 
grid circuit 
the squelch 


restores bias to 


controls 
circuit 

This type audio squelch circuit 
be used in communication receiv- 
ers and is particularly useful where 
the receiver has to be kept on for long 
periods of time while no 
being received. 


can 
most 


signals are 
In noisy areas this cir- 
of the more important 
receiver. END 


cuit becomes one 


circuits In a 


CORRECTIONS 
There is an error in the 
the bandswitch section in 
circuit of the 6BE6 mixer in 
wave tuner on page 168 of the 
This section of the switch should 
be wired so the primary of the 1500-ke 
i.f. transformer is shorted when tuning 
bands A and B and the primary of the 
156-ke first if. transformer is shorted 
when tuning bands C and E 
We thank Robert E. Flanagan of 
Dorchester, Mass., for this 
Another error appears in Fig. 2 of 
the article “Gilding the Golden Ears” 
in the February The 100,000- 
ohm grid-return resistors for the 1614’s 
were inadvertently omitted from the 
diagram. These resistors connect from 
the left-hand ends of the 1,200-ohm 
series grid resistors to the ends of the 
100-ohm balancing control 
In the same article, the con- 
stant of the phase-shift network in 
the feedback circuit should be 1 micro- 
rather than 10 microseconds as 
the fourth paragraph on 


wiring of 
the plate 
the all- 
January 
issue 


correction 


issue 


time 


second 
stated in 
Page 95. 

We thank Robert Sharpe of Ames, 
Iowa, for calling our attention to these 
errors. 





GOT A DUD? 


Completely 
Rejuvenate 
Pic Tubes 
Without 
Removing 
From Set! 


5 4 95 
MOST AMAZING MONEY | 
MAKE” SINCE MARCONI 


Save on Tr TV Reconditioning Save time 
work & t t sportation on repair job Cathode 
Rejuvenator.‘ «ster repairs as many as 80° f ALI 
pic tube troubles without removing tube Alsc 
juvenates dim, yet not inoperative, tubes and opr 
dicts approx. life remaining—highly profitable serv 
features, yet you avoid customer resentment 

pays for itself in few weeks, opens big new profit 
tube repair market. Just plug it inte a.c. ar 
socket to tube. Tests for continuity, tnter 
Shorts, Leakage, Open Circuits. Grid Cut-off 
sion and oredicts life expectancy Ther 
shorts, repairs open circuits, reactivates cath 
restore emission and new BRIGHTNESS. Weis 
ibs. in carrying case. No accessories needed 
instructions with order. Guaranteed to perform 
described or money back. Order Model 350 today! 


element 





Specials From The Bargain Counter! 





10 Watt 
Wire Wound 
Resistors 
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Famous Make Tubular Electrolytic Conds 


MTD-1520 wg 
20-20mtd 


pe each 10 


Write for FREE FYI Bulletin 219 
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RADIO PARTS CO., Inc. 


311 W. Baltimore S$#. 
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ELECTRONIC ORGAN 


Sena $1 for * “ORGAN ‘Sun oases Sanyat 
Compicte Pians for several models . , . 
Catalog 


ELECTRON ORGAN ARTS 
Dept Box 41084, Los Angeles 41, Calif 


EASY 10 LEARN CODE 


peed 
with an Instructograph Code Tea 
er Afford he sickest and 
practical method yet developed 
beginners or advanced 
Available tapes from beginne 
phabet pical message 

it t Lo. d rang 4 

Always ready—no QRM 


rrapt y 
convenient rents i purchase ans 


iB INSTRUCTOGRAPH COMPANY 


4701 Sheridan Rd., Dept. RC. Chicage 40, II 
RADIO-ELECTRONICS 











PHONO CONNECTION FOR TY 


I am enclosing the diagram of my TV 
receiver. Please show how I can connect 
a record player and cut off the picture 
tube. I don’t get enough gain when I 
feed the record player into the high end 
of the volume control in the grid cir 
cuit of the 25BK5 audio output tube.— 
R. N., Caracas, Venezuela 

You can either use a phonograph pre 
amplifier between the pickup and vol 
ume control or modify one of the exist 
ing r.f. or if. tubes so it serves as an 
audio amplifier for the phonograph. 

The diagram shows the audio circuit 
of your TV receiver with the 6BN6 de- 
tector modified to work as an audio am- 


plifier for phono reproduction, A 4-pole 


double-throw switch, two resistors 
one capacitor are needed for the 


version. 


Sl-a opens the B plus line to the 


6AN8 sound i.f. amplifier to prevent in 
terference between the TV and phono 
graph. Sl-b connects a high positive 
voltage to the cathode of the picture 
tube to darken the screen. Sl-c grounds 
the 6BN6 cathode for proper operation 
as an audio amplifier and Sl-d inserts 
the R-C network needed for connecting 
the pickup. Leads and components that 
must be added are shown by dashed 
lines. 


\72 BANS 6BN6 
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TO SOUND TAKE -OFF 
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CITIZENS BAND PROBLEMS? 


Please print construction details and 
a schematic of a 
range of about 20 miles. I would like to 
use transistors and operate in the 465- 


transceiver with a 


, 


me citizens band.—A. C. B., Reno, Nev. 

The citizens band is for the use of 
large numbers of citizens with no tech- 
nical knowledge of radio so the FCC has 
set up very rigid specifications on trans 
mitter stability, modulation capability 
and spurious radiations as well as on 
receiver reradiation to prevent avoid 
able interference and confusion. 

The problem of successfully con- 
structing citizens-band transmitters is 
not so much one of circuitry as it is one 
of layout and mechanical construction 
that must be used to meet the rigid 
technical requirements of the band. If 
you construct your own equipment you 
will have to satisfy the FCC that it 
fully complies with either class A or 
class B station requirements before a 
license will be issued. The commission 
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may require you to send the equipment 
or a prototype to its laboratory for 
tests. 

A considerable amount of experience 
with the design and construction of 
u.h.f. transmitters and receivers and 
laboratory equipment for 
checking transmitter characteristi 
are prime requisites for anyone at 
tempting the construction of citizens 
band 465-me transmitters or transceiv 
ers. Therefore, we feel that it is very 
unlikely that amateur experimenters 
and constructors will be abie to meet 
the FCC specifications for a number of 
years. Your best bet is to use comme) 


precision 


cial transceivers such as the Stewart 
Warner model 73 Portafones. 

Work with transistors has not pro- 
gressed sufficiently for anyone outside 
of one or two laboratories to conside: 
using them at frequencies much higher: 
than the broadcast band, although some 
experimental transistors have been op- 


tHe NEW 
Id AWAY LAG 
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HIGH SENSITIVITY VTVM 
and ELECTRONIC OHMMETER 


Complete with 3-way Universal Test Probe 
PEAK TO PEAK VOLTAGE 
RANGES TO 3200 VOLTS 


A compact wide range VIVM-Ohmmeter 
for modern electronic circuit checking in 
the laboratory, on the production line 
and for general service-maintenance 
Features include Peak-to-Peak voltage 
ranges which afford a new high in P-P 
reading accuracy of pulsed wave-forms 
in color or monochrome TV and similar 
applications. 


7 DISTINCTLY SEPARATE FUNCTIONS 
40 SELECTED, WIDE-SPREAD RANGES 


> 6 TRUE-ZERO-CENTER DC VOLT RANGES 
Constant 2624 Megs input resistance 
0 t12 +6 +12 +60 +300 1200 volts 
> 5 ELECTRONIC OHMMETER RANGES 
0--1000--10,000 ohms. 0--1-—100--1000 Megs 
> 6 PLUS and 6 MINUS DC VOLT RANGES 
(Left-Hand-Zero) constant 1344 Megohms input 
0—1.2-6-12-60-—300. 1200V 
> 6 HIGH IMPEDANCE RMS AC VOLT RANGES 
0-—1.2--6-—12--60.-300-1200 volts 
Input Characteristics: Up to 60V Range 
3 Megs., 90 mmfd; 300 V Range 1 Meg 
70 mmfd; 1200V Range — 4 Megs., 67 mmid 
> 6 HIGH IMPEDANCE P-P AC VOLT RANGES 
0-3.2-16-32--160-.800.-3200 volts 
input Characteristics: Up to 160V Range 
6 Megs., 90 mmfd; 300V Range 1 Meg 
70 mmfd; 3200V Range — 4 Megs., 67 mmid 
> 5 SPECIAL HIGH FREQUENCY PROBE RANGES 
0-1.2--6-12-~60-—300 volts RMS 
(Requires optional PRECISION RF-1OAHF Probe 
Probe input capacity:—approximately 5 mmfd 
© ONE UNIVERSAL COAX, AC-DC VIVM PROBE 
serves all functions other than HF ranges 
© PEAK-TO-PEAK ‘‘RE-SET" PUSH-BUTTON for 
rapid “zero” return of special electronically 
damped test circuit 
© EXTRA-LARGE 514” RUGGED PACE meter 
200 wA sensitivity +2% accuracy 
© 1% MULTIPLIERS and SHUNTS 


MODEL 68: complete with detachable AC 
line cord, internal ohmmeter battery, 
coazial VIVM Probe and operating manual 
Size: 5% x1 7 « 3Ve" $69.75 net 


ACCESSORIES FOR THE MODEL 68 
AF-10A HF vacuum tube probe $14.40 net 
TV-8 60 Kilovolt safety probe 14.75 net 
ST-1 Snap-on foldaway tilt-stand 1.00 net 


PRECISION APPARATUS CO., INC. 


70-31 84th Street, Glendole 77, 1. |, WY 
Export: 458 Brocdway, New York 13, U.S. A 
UT et ee ee ee ie Pe es | 
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Oscilloscope 


For Black and White and COLOR TV 
For AM or FM Receivers 
For High Fidelity Amplifiers 
For Industrial Electronic 
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QUESTION BOX (Continued) 
erated in the hundreds of megacycles. 
Construction and design of a satisfac- 
tory transistorized transceiver for fre- 
quencies as low as 2 me are the result 
of many weeks of planning and experi- 
menting. A few licensed amateurs have 
constructed transistorized 
for the 160-meter band. Power input is 
generally around 35 milliwatts and the 


transmitters 


range is about 2 miles with a good long- 

wire antenna and a 

cations receiver. 
PHONO MODIFICATION 


I am dissatisfied with my neu 


sensitive communi- 


record 
player because it does not have enough 
volume. I’ve heard less expensive units 
with more. All components and voltages 
check O.K. I’m sending the diagram of 
Please shou I can mod- 
ify it E. S. T., Brooklyn, N. Y. 
According to the data, the 
Astatic 16L3 cartridge in the play- 


ler 


hou 


the player. 


catalog 
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volts output from 
the average record. The 25L6 tube re- 
quires a peak grid signal of 7.5 volts 
for maximum output of 2.1 But 
since only 1 watt from a good speaker 
is too much for ordinary home listen- 
ing, we feel that the output of the car 
tridge may have dropped considerably. 

The first step is to check the 
tridge output with a v.t.v.m. across the 
volume control. 

If the average record produces volt- 
ages within normal tolerances, 
increase the output by increasing the 
gain with a voltage amplifier The 
diagram shows the circuit of your am- 
plifier with a 12AT6 preamplifier and 
its circuitry shown in dashed lines. 


GOLDEN EAR CONTROL 

I'd like to uae the Centralab C3-300 
dual that Mr. Marshall 
mentiona for the Golden Ear control 
unit but I cannot find it listed in Cen- 
tralab or 


er develops about 4 


watts 


car- 


you can 


tage 


tone control 


Please 


H. G., 


mail-order catalogs 
give the correct part number 
Willowbrook, Calif. 

The C8-300 is a 
listed in general 
available from Centralab 
for $4.50. 


unit not 
readily 
distributors 


special 


catalogs but 





NEW! ATLAS CJ-30 
COBRA-JECTOR 


INDESTRUCTIBLE FIBER-GLASS 
ALL WEATHER 
WIDE ANGLE DISPERSION 


List $40.00 
NET $24.00 


Complete 
with Driver. 


a 


jector—excellent 
marine, and 
Penetrat 
> angie intelligi 
sound con 
nagnetic assembly 
eather. Omni-direc 
et. Quick, easy 
power package 
J tough” jobs! 
input Power (continuous) 15 watts 
input Impedance 8 ohms 
Response 250-9000 cps 
Dispersion 120 60 
Dimensions: Opening, 14” x 6 
Overall Length, 14 


WRITE FOR COMPLETE CATALOG 


ATLAS SOUND CORP. 


P ‘ the 





THE OSCILLO.- 
SCOPE—By George 
Zwick. 192 Pages. 
Cloth-bound edition. 
$4.00 


A book every success- 
ful service technician 
needs! Tells you in 
simple words and di- 
agrams how to get 
the most out of your 
scope in servicing 
The paper-bound edi 
tion sold thousands 
of copies in a few 
months. Now, by pop 
ular demand, a 
durable cloth-bound 
edition to stand the 
gaff of on-the-bench 
use. Order your copy 
today—only a limited 
quantity available. 


Mail This Coupon Today 


Gernsbock Publications, inc., Dept. 45 

2% West Broadway 

New York 7, N.Y. 

1 am enclosing $4.00 for which please send me 
postpaid the hard-cover edition of The Oscille 
scope. 

Name 
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QUESTION BOX (Continued) 
MARINE-BAND CONVERSION 


Several small-boat owners have asked 
me to convert typical 3-way portable 
broadcast receivers to receive the 2-3- 
me marine band. Please print a diagram 
showing the alterations—J. V. M., 
La Habra, Calif. 


The diagram shows the front end of 
a typical 3-way or battery portable 

















with an added shortwave band. 

L1 is the usual loop or high-Q ferrite 
antenna coil and L4 the broadcast oscil- 
lator coil. L2 and L3 are miniature 
antenna and oscillator coils, respec- 
tively, for the 2—6-me band. A minia- 
ture 3-circuit 2-position wafer switch 
is used for shifting from one band to 
the other. 

Note that many portables have a 
cut-plate oscillator tuning capacitor 
with a maximum capacitance of around 
145 wef while the antenna section has 
a maximum capacitance ranging from 
about 240 to 420 wef. This 2-gang tun- 
ing capacitor should be replaced with 
one having a maximum capacitance of 
365 uuf per section to insure tracking 
on the shortwave band. 


RIAA COMPENSATION 

Please print a diagram showing the 
modification of a G-E type A1l-900 com- 
the RIAA 
playback curve—J. F., Brightwaters, 
we 

G-E informs us that when the Al- 
900 compensator is used with the UPX- 
003A or similar preamplifier the AES 
curve runs within 2 db of the RIAA 
curve between 40 and 15,000 cycles so 
the AES position is satisfactory for the 
new curve. 

It was pointed out that the 
actual response of recordings may 
deviate several db from the theoretical 
because of studio absorption char- 
acteristics, orchestral balance, micro- 
phone directivity, tonal preference of 
the recording engineer and other fac- 
tors. Remember also that curve devia- 
tions of several db may develop on 
playback where room acoustics, speaker 
response and the type of enclosure all 
have a direct bearing on playback 
characteristics. END 


pensator to produce new 


also 
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YY MONEY-MAKERS 


THESE FINE, LOW COST 


INSTRUMENTS PAY FOR THEMSELVES QUICKLY! 


Necessities for black-and-white TV, a MUST for COLOR TV! 


TV Component Tester 


PERFORMS 6 VITAL FUNCTIONS 
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biggest value! SIX 


industry's 
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compact unit 
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TURE TUBE 
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VATOR. 
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EB. E. or 
PHYSICS 
GRADUATES 
with experience in 
RADAR or 
ELECTRONICS 


or those desiring to enter 


these areas.. H. F. PROBE 


Patent No. 2.685.673 


: é ' | Jack Avins, New York, ¥. ¥. (Ans 
, - Corp. of America 
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When Ri x Cl equal 
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PATENTS (Continued) 


dipoles pick up considerable energy. The dotted 
lines (Fig. 1) show the current distribution 
at the higher frequencies. As expected, the long 
dipole has an out-of-phase portion at the cen- 
ter, since it is a 3/2-wavelength wire. Ordinarily 
such a long wire cannot be used because of 
this phasing effect. In this case, however, the 
undesirable current distribution is cancelled by 
one of the shorter dipoles. This leaves the pat- 
tern shown by the dashed line. Thus the an- 
tenna acts just like a single dipole throughout 
the v.h.f. band. 


MAST 
Fig.2 


A complete antenna with reflector is ilus- 
trated in Fig. 2. The dipoles are of the folded 
type, the shorter ones being above and below 
the long dipole. The distance between dipoles 
is about 6-10 inches. Other dimensions are given 
in the diagram. The reflector is made of vertical 
and horizontal rods in back of the dipole array. 
It adds 7-db gain and increases directivity. 


SPECIAL-EFFECTS CONTROL 
FOR AUDIO AMPLIFIER 
Patent No. 2,692,306 


Jarrett L. Hathaway, Manhasset, NV. Y., and 
Raymond E. Lafferty, Fair Lawn, N. J. (Assigned 
to Radio Corp. of America) 


Amplifiers used for broadcasting and record- 
ing are often equipped with automatic audio 
gain control to prevent overloading aad main- 
tain a high percentage of modulation. The 
a.a.g.c. muffles louder sounds such as those of 
gunfire or thunder so the dramatic impact is 
lost. This new circuit passes these special ef- 
fects by disabling the a.a.g.c. temporarily and 
automatically 

The audio signal is passed through an ampli- 
fier, an inverter and a gain control stage. Out- 
put from the lower 6SA7 feeds an amplifier 
rectifier which provides a.a.g.c. bias. After R-C 
filters out the higher-frequency components, the 
bias is fed back to the 6SA7 grids. 

The signal at the cathode of the inverter is 
transmitted through the I1N54 diode, which is 
normally blocked by two bias supplies. When a 


6SA7 (2) 


GAIN REDUCTION 


65 
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MODEL 614 VTVM 


Accuracy at unprecedented low cost ...21 ranges 

(28 with p-p scales); large 62” meter; 3% accuracy on 
DC and ohms, 5% on AC; AC frequency response to 
250 MC (with accessory crystal probe). Test probes 
stow inside case. 


$87.50 








MODEL 617 3” OSCILLOSCOPE 
Designed specifically for color TV and laboratory 
requirements ...4.5 MC vertical bandpass, flat within 
-++- 1 db; high deflection sensitivity (.01 v/in. rms); 

flat face 3” CRT. Sharp undistorted trace edge to edge. 


$269.50 





PATENTS 

very loud sound arrives, bias 
mn up) in diode conducts negative pulses thr 

C to a triode. The output of thi 


{ positive pulses, These ignite 
Ltt. bulb and neutralize the a.a.g 


the interval of the loud sound effect 


is disabled and the full biast f a f 
thunder is transmitted through the 
AMPLIFIER 


Patent No. 2,691,073 


Roderic 4} Lowman, Westbury, V. ¥ 
to Haseltine Research, Ine Chicago 


This amplifier transmits audi 
tior without need for witching 
here nnecting two stations, eact 
a microphone and speaker The 

or point-contact 
it approximate! 
an the transiat 


oint-contac 


ing 

and 

directior 

onduct 

this ha 

at it 

relation 

portion 

pedance lhe collecto 


winding o 


Your answer to those calls for a 





PRINTED CIRCUIT 
REPLACEMENT CAPACITOR nw. 


reversed A act “a collector 


emitter Signal transmissior 


Perhaps you've already had calls for printed circuit replacement recone Aine nl targa 
capacitors. Now you can offer your customers the first mass produced pedance matching is correct 
capacitors for printed circuit chassis. Remember, the new Type 36 Ds are the diodes that bi 

plug-in tubular is an exact replacement for most of today's new printed ‘oc = 
circuit chassis. To stock up now, see your Sangamo jobber or write direct. normal audio communicati: 


on 
Most transistor are cher 
that one element (or point 
better emitter than the other 
MOISTURE- BAKELITE cases transmission will not 


in both directions. If thi 


RESISTANT MOLDED CASE omitted, gain will be 


END FILL 
VOLTAGE REGULATION 


Patent No. 2,693,568 


— Pay H. Chase, Shore Hills, N. J. (A 
— Bell Telephone Labs., Inc 


Ss LEADS ARE CUT Exact replacement ; yy ‘ain ae ts oe 
AND PROPERLY in most of today $ i "aa ca gp ~ : 
* SPACED TO FIT printed circuit chassis / —_ % : phe age 


tive potential to the base. Ir 
onductor this means greater 

increases through R1, Vi, R2 
arrent through R2 varie 

its conductivity. V3 is ir 

therefore the tendency for the 


rise i ancelled it 


SANGAMO ELECTRIC COMPANY Whee tomperoture ste 


easily and (as shown alx 
output voltage. To eliminate 
MARION, ILLINOIS : — “ey 
ambient temperature, V2 i 
temperature increases it 


drives more current through RI 
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i biased toward lower conduction which, of 
ourse, cancels the temperature effect. Note that 
the bias for V2 is held constant by a V-R tube 

C-R prevents rapid changes of current from 
being amplified and fed back to cause inging”’ 
and oscillation 

This circuit is also effective when the current 
ource is a.c. In this case V3 rectifies the cur- 
rent © the output is dc 


, a as oe 5 a 
WAVEGUIDE LINE 
Patent No. 2,688,732 
Vinston BE. Kock, Basking Ridge, V. J. (Assigned 
to Bell Telephone Lahs., Ine.) 

Recent patents have disclosed how a row of 
rod or pins can guide microwave energy Such 
a guide line is shown in Fig. 1. Waves radiating 
from a rectangular horn are made to follow a 
line of rods to be received by a second horn 
The rods may be of any good conductor such 
as copper or bra and may be held in place by 
wood posts or other insulators. In a typical line 
designed for waves of 3.2 cm, dimensions are 


TRANSMITTER RECEIVER 
v 


— 


bb] ; $S2on¢ 


Ny 


rod diameter, 1/8 inch; rod length, 5/16 inch 
spacing, 1/8 inch. Loss per meter length of line 
is only a small fraction of a db 

This invention deal with new applications 
for guide line Fis 2 show how to guide 
waves around a curve. Near the curve the rods 


sitet 


yn 
nososonansnnssnnsnNlh agg 


FouursuusosuuuuUOUU TU ULL 
Fg.2 


must be made longer than usual to prevent the 
waves from going off into space lo chanwe the 
polarization of a wave, the direction of the 
rods must be twisted gradually, from a vertical 
to a horizontal plane or vice versa END 
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“Be sure you push it back to the kitchen 
before you come to a 


APRIL, 1955 





... ang if you need 


LL tp. 


Md ee. 


UG 


Your answer to those calls for a 


PRINTED CIRCUIT 
REPLACEMENT CAPACITOR 


You're bound to have more calls for 
plug-in electrolytic replacement ca- 
pacitors for printed circuit chassis 
because more and more manu- 
facturers are using printed circuits 
in the assembly of their television 


receivers. 


Sangamo's dry electrolytic plug-in 
capacitors are exact replacements 
for most of the new sets with printed 


circuit chassis. Stock up now! 





See your Sangamo jobber or write 
to us direct. 


SANGAMO ELECTRIC COMPANY 


MARION, ILLINOIS 
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AUDIO PRODUCTS CO 
‘PRE-FAB’ TUNERS 


Collins Audio Products Co. is in no way 

offiliated with Collins Radic Co. 

Each Collins Tuner Kit te complete with PE AKING SHOR I W AV E SETS 

punched chassis, tubes, power transformer, | tas 

power supply, components, hardware, dial Many all-wave sets do not track high end of a critical band 
assembly, tuning eye, knobs, wire, ete., 7 " . Tm . ‘ 
as well as the completed sub-assemblies well on the 6—-18- and 18-30-me bands To touch up the alignmer 
smplihers.” ola "hn tob-ccsomsbiles wired, because of the high ratio of capacitance a signal at the low end of 
tested and atiqned at the factory make to inductance T his reduce the ensi- and peak it with the new 
Cottine Pre-fabh Mite easy te assemble even 

without technical knowledge, The end re tivity on the low end. Now open the switch and 
sult is a fine, high quatity, high fidelity in- o 

strument at often less than half the cost— One way of keeping sensitivity up high end according to ma 
because you helped make it AND BOUGHT 

Tf DIRECT FROM THE FACTORY 


coitins’ 


bee 


PM Tuner Hit 

iF amplifier mounted in the chassis, wired 

and tested by us, You mount completed 

RF tuning unit and power supply. After 

simple wiring, it's ready to operate. ti z 7 (Thies 7 

tubes, Sensitivity 6 to 10 microvolts with [7 CRIMES 30pyF | 

~ DB quieting. 20 ta 20.009 cycle response, 

AFC, tess than 1% distortion. Size: 124% F : 

wide, 9” deep, 7” high, tus without major alterations is to connect instructions. This 

trated manu | supplied, Ship a 6 . . . — 

ving weight: 14 pounds 3-30-uuf variable trimmers across the plied to a Phileo 645, 
antenna and r.f. coils through a switch performance of commur 
as shown in the diagram. The switch ceivers with amateur band 


should be opened so it won’t degrade and low ends of the tun 


enna 
it 
aa 
(b ) 
He 
-+ 


procedur 
} 


performance when listening on _ the G. P. Oberto 


CONVERTER OUTPUT CIRCUTI 
When constructing mobile shortwave 2. This i.f. transformer 
FM-AM Tuner Kit receiving equipment, low-impedance isolated from the cable 
toning unit with Are “ond 107 mt link coupling is often used between the and characteristics are not 
amplifier as separate, complete sub-assem- output of the tuner or a converter and = any respect. 
blies wired and tested. ready for insertion - 
in the punched chassis. Kit includes every- the input to an i.f. channel on another 3. More efficient signa 
thing necessary to put inte operation; com . , 
plete chassis kit with power supply and chassis. However it 3 often better obtained. 
@. Size ‘ 2 ¢ 1. . 
ya high “Bhipping weight: 46 to use a cathode follower a hown in 1. The first if. stage 
pounds the diagram. Here the usual converter and output transforme: 


FM-3 Tuning Unit output transformer is replaced by an _ isolated so there is pra 
Pormeability tuned, 3 tubes, AFC, 6 to 
10 miecroveltse sensitivity ay be used “V TAGE 9 

any 10.7 MC IF amopli ’ oe 

such as our 1F-6 


2 pounds | 
AM-4 Tuning Unit 

j-gang tuning condenser, Unit covers 530 | 

to 1600 KE Completely wired and tested 


with tubes + tubes Chassis 
plate measures: 4° x 7% ‘ $24" 
pounds 





1F-6 Ampl fier tas 
6 tubes, 10.7 MC. Low distor $ 50 
hen. nigh gain, 3 pn ds 21 : f 
~=== MAIL COUPON TODAY! -—-— 
To: Collins Audio Products Co ine 
P. 0. Box 368 RE-4 verter chassis to feed the cable. The erwise possible, and we 
Westfield, N. I . 
Tel. Westfield 2.4300 input to the first i.f. stage is not tuned. overcome the losses 
FM Tuner Kit FM-AM Tuner Kit This system has several advantages follower 
FMEF.3 Tuning Unit if -6 Amplifier 
AM.4 Tuning Unit 


input transformer and a 6C4 or for it to oscillate. There 
similar triode is mounted on the con can be run at higher gair 


over link coupling 5. The components are 
1. Only one if. transformer is re- expensive and easy to obt 
Name . é . 
quired as compared to two for link cuit is simple and complet 
Address coupling. Charles Erwin Coh 
City § mreonrTr “ay an 
Amount for Kit $ FEST OSCILLATOR 
See wolghts, add shipping cost § While trying to find a substitute for oscillator frequency shi 
Total amount enctosed $ -Tr z - 
Cheek Money Order the 6J5 cathode follower in the test as the output control i 
oscillator in the June, 1953, issue (see its range 
WHEN YOU THINK OF TUNERS diagram) I noticed that some triodes Greater stability wi 
THINK OF provide greater isolation between the number of tube types 
oscillator and load than others. For tory performance as cath 


COLLINS AUDIO PRODUCTS example, when a 6SF5 is used the’ is obtained by substitut 
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pling between the oscillator plate and 
the cathode-follower grid. Too, R-C 


coupling gives a slightly higher per- 
centage of modulation. I found 250 suf 


i ” 
Tt 
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and 1 megohm about right. Most con- 
venient values can be used as long as 
the capacitance is kept fairly small. 
With a broadcast antenna coil and 
365-uuf tuning capacitor in the circuit 
the generator produces useful harmon- 
ics up to 144 mce.—Richard G. Strippel 


LF. WAVE TRAPS 
Miniature i.f. transformers 
imately % inch 
high) used in small AM, 
sonal portable 


(approx- 
square and 2 inches 
FM and per- 
radios used as unob- 
WAVE TRAP 


i — — <2 


ANT TRANS 


ef 


Fig! 





inter- 
range of re- 


trusive shielded wavetraps for 
fering signals in the i-f. 
ceivers, 


If the set uses a hank or outdoor 








AVC LINE 
Fig.2 


antenna, connect one of the parallel- 
tuned coils in series with the antenna 
lead-in as in Fig. 1. If the set has a 
loop or Ferrite rod antenna, disconnect 
the padder capacitor from one end 
of one of the transformer windings 
and use the assembly as a series-reso- 
nant trap between the grid terminal 
of the loop antenna and ground as in 
Fig. 2. Tune the coil for minimum 
interference.—B. W. Welz 


MAKING SMALL CHASSIS 

Old aluminum transcription § dises 
provided excellent material for making 
small chassis and panels but I’ve not 
been able to do a good job of removing 
the coating. Discs that have one blank 
ungrooved side can be used to make 
panels that have a handsome glossy 
black finish. 

The plastic coating has a tendency 
to crack and peel along bends and cut 
edges but this can be prevented by 
applying a little service solvent to these 
portions.—Van H. Ferguson END 
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ON 7 DAY 
FREE TRIAL! 


Yes, you get this big, new book, 

“150 Radio-Television Picture Pat- 
terns and Diagrams explained’, abso- 
lutely FREE! Just off the press! This 
up-to-the-minute practical book gives 
complete 11x22” Schematic Diagrams 
on leading models Radio and Television 
Sets. Easy-to-read, large 8'2x 11” pages, 
with full instructions’ on how to read and 
use the diagrams. A “must” in every Radio 
and Television serviceman’s repair kit. You 
get this valuable book as a FREE Gift for 
asking to see Coyne’'s great new 6-book set, 


“Applied Practical Radio-Television”! OVER 2500 PAGES OF 
At Last! Money-Making “Know-How” RADIO & TELEVISION FACTS 


on Transistors, Color TV and Servicing 


Coyne’s great new 6-volume set gives you all the 
answers to servicing problems—-quickly! For basic 
“know-how” that is easy to understand, you'll find 
everything you want in volumes 1 to 5 which contain 
over 5000 practical facts and data. They cover every 
step from principles to installing, servicing, trouble 
shooting and aligning all types of radio and TV sets. 
So up-to-date, this set also includes COLOR TV 
and UHF, adapters, converters. Also covers latest 
data on TRANSISTORS. 


Extra! COYNE’s New 900-Page 
Television Cyclopedia Included 


And then, for speedy on-the-job use, you get Vol- 
ume 6—the famous Coyne TELEVISION CyY- 
CLOPEDIA. It answers today’s television prob 
lems on servicing, alignment, installation and 
others. In easy-to-find ABC order, cross indexed 
Use this 6-Volume TV-RADIO LIBRARY free 
for 7 days; get valuable Servicing Book AB- 
SOLUTELY FREE! 


SEND NO MONEY! 


ust mail coupon for 6-volume set on 

days free trail. We'll include book 
of 150 TV-Radio Patterns & Diagrams. 
If you keep the set, pay $2 in 7 days 
and $2 per month until $22.50 plus 
postage is paid. (Cash price $20.95.) 
Or you can return the library at our 
expense in 7 days and owe nothing 
YOU BE THE JUDGE. Either way 
the book of TV-Radio Patterns is 
yours FREE to keep! Offer is limited 
Act NOW! 


FREE BOOK— FREE TRIAL COUPON! 


Educational Book Publishing Division 

COYNE ELECTRICAL SCHOOL, Dept 
500 S. Paulina St., Chicago 12, tll 

YES! Send 6-volume “Applied Practical Ff 
days FREE TRIAL ower you fle includ 
Diagram Book FREE 


45-T1 


Name 
Address 
City 


Where Employed 
Check here if you want library sent Cf 
$20.95 pius COD postage on 
antee 


delivery 





Better sound 
from OXFORD 
SPEAKERS 
complete 
from?’ tol5 
all replace 
ment needs 


ORDER TODAY! 


line 


for 


OXFORD ELECTRIC 


3911 Seuwth 


TELEVISION 


Big demand for graduates 


including 
Students 
ncluding 2 
new TV lab 
jes strong basis in 
advanced design in 


8.5. DEGREE IN 27 MONTHS radio 
T neerin« VF HE. AM and FM 


( eauipment 


) 


nitters 


jreds of young men each year are earning engi 
stitutior Start 

part of expense 
Competent in 

i intense, practical program 

Also 8.5. DEGREE IN 27 MO n Aeronautical, 

Chemical, Civil, Electrical and Mechanical Engi 

neering. G.1. Gov't approved. Enter June, Sept., 


Dec, March. Free catalog. ENROLL NOW 


INDIANA TECHNICAL COLLEGE | 


1745 E. Washington Bivd., Fort Wayne 2, Indiana 


130 


ng degrees in this re prized 

juaerter Many earn o@ 

s industrial center. | 
structior Thorough 


sior 
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DOUBLE DUTY 
AC/DC RADIO KIT 
with Baby Sitter Attachment 
Radio kit 


receiver 


§- tube 
amplifier 


wool 


includes uperhet 


and smartly 


CABINET 


finished custom 


Baby 


switches 


sitter attachment includes 


complete wiring, 4° speaker. 
Comes with full assembly instructions 


Radio kit..$13.95 Attachments. . $6.95 


\ 


\ FUN TO ASSEMBLE — A PLEASURE TO HAVE 


Qincie E i ecrnonics (Qowrany 


. if 
cé ’ t Yew Tort ‘ 

















Merchandising and Promotion 


\ 


Sprague Products Co., 


Mass brought out two 


eapacitor kits for servic 
and The ne 
offer the most frequent 
tors packaged in clear pla 
They indexed 
separators. Catalog 
ings 


laboratories 


are wit! 


can be clearly ee! 
Quam-Nichols Co., Chi 
signed for use by its distri 
envelope stuffer promotir 
ers 
Cornish Wire Co., New 


packaging its flat TV lead 


counter display carton wi 
100-foot coils. 

Trio Manufacturing Co 
Ill., is marketing it \ 
tor control cases ind 
which enables dealer 
st 


carry a ¢ omplete 


the new colors 


without 
inventory. Four case 
ferent color, are now | 
carton 


> 


Vitramon, Inc., Bridge; 
packaging its capacitor 
designed for easier shi; 
ing. 

John F. Rider Publisher 
York, is presenting 
book 


doubles as a 


tricity sets In a 


counter a 


RADIO 


numbde¢ 





BUSINESS (Continued ) 


Allen-Bradley Co., Milwaukee, Wis., 
is packaging its %-, 1- and 2-watt fixed 


27>» 


resistors on a novel octagonal 12-inch 
reel, 

Jensen Industries, Forest Park, IIlL., 
is promoting its phono needles with a 
number of sales aids including the 1955 
edition of its needle guide, a new silver 
and-black card display, and its phono 
needle wall chart 

Jersey Specialty Co., Mountainview, 
N. J., has launched a nation-wide sales 
contest to promote its lead-in wire 


William and Peter Hagedoorn of Jersey 
Specialty Co., left, and two friends. 


sales. Six grand prizes of trips to Be 
muda will be awarded. Contest end 
Aug. 10. 





Calendar of Events 

Fourth Regional Seminar for Parts Dis 
tributors, April 1-2, Paxton Hotel, Omaha 
Net 

Spring Assembly Meeting of the Radio 
Technical Commission for Aeronautics, April 
) Lo Angele 

Ninth Annual Spring Technical Confer 
ence of the Cincinnati Section of the IRE, 
April 15-16, Engineering Society of Cir ' 
nati Building, Cincinnati, Ohio. 

1955 Electronic Parts Show, Ma 
Conrad Hilton Hotel, Chicago (closed 
for parts distributors and allied personne 











Production and Sales 

RETMA reported that TV production 
for 1954 reached 7,346,715 units, second 
only to the record high of 7,463,800 sets 
in 1950 

RETMA announced that manufac 
turers had sold 9,913,504 picture tubes 
during 1954 to establish a new record. 
In 1954 385,089,458 receiving tubes 
were sold, compared with 437,091,555 


in 1953 


New Plants and Expansions 

Sangamo Electric Co., Springfield, 
Ill., acquired the assets of Gothard 
Manufacturing Co. in the same city. 
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Look for this brand mark 
only genuine Perma-Tube 


gives you this protection 


Here’s why... sturdy steel PERMA-TUBE 
is stronger than any other television mast 


1. Its resistance to bending is five times stronger 1 
structural aluminum. 


. Its resistance to deflection is three tin 
structural aluminum. 


3. Its resistance to destruction by 


as Strong as Structural aluminum 
ADDITIONAL REASONS FOR USING PERMA-TUBE EVERY TIME 
PERMA-TUBE IS CORROSION PROOI it 


vinsynite—then coated inside and outside with a met 
resin base. 


PERMA-TUBE IS EASILY INSTALLED... it’s the « 
with both ends of the joint machine fitted 


ONLY GENUINE PERMA-TUBE GIVES THIS PROTE! 
TION AND SERVICE... . look for this brand mark 


no claims from substitute materials. 


For complete information 
write to: Jones & Laugh 
Department 496, 3 Gateway 
0, Ba. 


Sones ¢ Laughlin 


STEEL CORPORATIO?P 


. 


/ 





NOT 40 


(Ome l 8) 


NOT 60% but 


SAVE 704, 80% and 90% OFF LIST PRICES! 


Same day service. All tubes RTMA 


guaranteed for one full year 


STANDARD BRANDS and NATIONAL BRANDS 


All tubes individually boxed. We also carry 
a full line of all special purpose tubes. 
Send us your requirements 


Ree with each $25 of more 
order, 3-Pe. Syivania Repair Kit 
Value $4.95. Inctudes: fashtiant 
head * serewdriver flat 
head screwdriver, alignment toot 
and polystyrene case 





SPECIALS: 


For a limited time only 


14 ILCS 
772 387 


ILNG {6AC7 6AP4 6AG7 
D6 | 6AL7 1284 1978 


35° | 59° 


PREE: All new customers will receive free as 
our introductory offer, combination kit of re 
sistors, condensers, volume control and line 
cords—retail value $2.9%. (May be purchased 
separately, if desired.) 











TERMS: 25% deposit required « 
orders balance COO Orders 

$6 00, BO service charge Pectane paid 
in USA on al! orders accor ‘ 

full remittance. All unused money re 
funded with order 


Gur tubes come from such surpive 
ae ’ agencies ver 

few, Balance from 

ment ALL TUBES 

FOR ONE YEAR! 
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ITS sinbie U.S. 


Come to the Great Shope of Coyne In Chic 

Tt 23 training in opportunity fields rT 

BION- RADIO -— ELECTRICITY — ELECTRON. 
K S-—vitabin Defense Program. Prepare now tora bet- 
ter job ia Industry of better service rating. 

Approved for Veterans 
Finance Plan— knroll now, pay most of tuition later, 
If you need part-time work to help out with living em 
penses while at Coyne, we'll help you get it. 8 
tuition plan for mea of Draft Age. 
FREE BOOK Clip coupon for Big Free Illus- 
trated Book. No salesman will 
call, Act ae 
B.W. Cooke 


CGVN 


BLECTRICITY & TELEVISION 
RADIO & REPRIGERAT! 10ON *! BLECTRONICS 


low. Pres. 


COYNE 
| 500 S. Paulina St., Chicago 12, 1. Dept. 45-81H 
1 Send FREE BOOK and full details on 
© TELEVISION-RADIO 0 ELECTRICITY 


TRAIN Sreeatyt ¢ OLDEST, BEST 
EQUIPPED SCHOOL of 


NAME... 


eT ETUCTOOC Ee 


ADDRESS 


l 
1 
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“Bless these smugglers! 
JENSEN NEEDLES.” 








BUSINESS 


The latter company now operaté 
Sangamo Generators Inc. 

Ward Products Corp., Cle 
Ohio, moved its Sales Department 
plant in Ashtabula, Ohio, un 
same roof as the Engineering 
duction Departments. 

Raytheon Manufacturing Co., 
tham, Mass., is ahead of schedule 
ginning the second stage of cor 
tion on its new electronics eng 
and research laboratory at W 
Mass. 

Western Electronics Institute, H: 
wood, Calif., has completely modernized 
its shops and classrooms, following the 
RETMA recommendations as 

CBS-Hytron, Danvers, Mas 
lished warehousing facilities fo 
picture tubes in Dallas, Tex 
the Southwest area. 

Sylvania Electric has beg 
tions in the TV picture-tube 
Hatboro, Pa., which it took ov 
National Union Electric Corp 
K. Elwell, formerly of the Sene« 
plant, is now plant manager 
Sylvania announced th: 
tically all the National Union pe 
have been retained. The compan 
announced that it had 
Electronic Systems Division with head 
quarters in Buffalo, N. Y., and 
tories in Mountain View, Calif 
Boston, Mass. Henry Lehne w 
pointed general manager of tl 
division. He was formerly dire« 
Sylvania’s Electronic Defens« 
tory in Mountain View, Calif 

Blonder-Tongue Laboratories, 
field, N. J., opened an additiona 
in Newark, N. J. 

General Instrument Corp., F 
N. J., is building a new $1,500,000 radio 
TV-electronic component t 1 
Statesboro, Ga., believed to be 
dustry’s first major Southern ; 

Trav-Ler Radio Corp., Chicas 
chased the stock of Hallicrafter 
dian subsidiary, Hallicrafter 
Ltd 

Gudeman Co., 
Sunnyvale, Calif., 
building. 

Superex Electronics moved it 
and factory to 
Yonkers, N. Y. 

Recoton Corp. is now located 
Island City, N. Y. 

Thompson Products, Cleveland 
announced plans to build a 
engineering study 
Ohio. 


(Continued) 


boro. 


established an 


labora 


lizabeth, 


Chicago, mo 
plant to a new 


larger quart 


y OOO OO0 


center in Euclid 


Business Briefs 

RCA developed a new “automated” 
production machine for effecting time 
and cost savings in the manufacture of 
printed-circuit panels. The device i 
being made available to the 
dustry. 

Winegard Co., Burlington 
was assigned a patent covering several! 
antenna constructions including it 
Interceptor antenna and Electro-Le» 
system. 


Decision, Inc., Cincinna 
published a new Engineers 


entire in 


lowa, 


Ohio 
Direc 
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BUSINESS (Continued) 
tory designed to aid engineers in find- 
ing the right position by giving key 
facts about leading companies. 

RCA and General Electric have re- 

turned to l-year warranties on TV pic- 
ture tubes. Several other companies 
have followed suit. 
. . . Daystrom, Inc., Elizabeth, N. J., 
now has'a majority stock interest in 
Weston Electrical Instrument, Newark, 
N. J 

Telrex, Inc., Asbury Park, N. J., 
received a patent covering its Clove 
V-Beam TV antenna. 


The 1955 Western Electronic Show 
and Convention (WESCON) will be 
held August 24—26 in the San Francisco 


Civic Auditorium. you can 
actually 


Ram Electronics Sales Co., Irving 
ton, N. Y., completed arrangements 
with Howard W. Sams & Co., Indian 
apolis, for listing its TV sweep com 
ponents in the Sams’ Photofact folders 
‘ The 1955 British National Radio 
Show will be held at Earls Court, Lon 
don, August 24—September 3 
... The German Radio, Phone and TV 
Exhibition will be held in Diisseldorf, 
August 26—September 4 
. . . RETMA filed a petition with the 
FCC requesting a stay in the effective P 
date of the new “type acceptance with the 
type approval” rules for nonbroadcast 


transmitting equipment. The associa uU LTA vi AT 1 Cc 


tion suggested that an industry-Gov 
'@iat-talal-i mie An Vel d-lalal-| 








ernment committee be set up to resolve 
some of the problems of the rules a 
now written. END 
TRANSPACIFIC LINK NOW C-D designs the finest TV Antenr 
i, antenna with which you can actually SEI 
pen Perfectly synchronized for nochrome 
TV. The most uniform gain reap e that 
than 3 D.B. on any channel act 
include low voltage standing 
ratio speedy assemb| 


dipole and boom of h« 


Consistinthy LD ependa 
CORNELL-DUBILIER 


SOUTH PLAINFIELD. N 


CAPACITORS ANTENNAS ROTORS 
' + ‘ hile 


Part hart leetivit 
SvuiLo YOUR OWN 
he plet 


Phil Anderson, W7SGN, 13-year-old 
Portland, Ore., ham at the mike of the 
700-watt phone-ew rig that he shares ' 
with his 18-year-old brother Lloyd, HUCKERT ELECTRONICS—#0ox 7400-C. Washington 4 0 
V7REW. An ardent dx’er and traffic | 


V 
man, Phil devotes most of his operating 
time to Fea elapse to Mee te RADIO CONTROLLED cise RECORD RACK 


GI's overseas. A phone patch permits G sibums, Black fi teet your tus 
4 7 rie — Ps arage Door niture. Size 19'4” hi eo. Sturdy cor 
many servicemen to speak directly to re) rating Mechanis 24" t t ' ge of 

pe m structior e ep e ‘ idea torage o 


loved ones at home. One such conver- Weite ¢ Inf ‘i music by style, composer, a may be placed 
: nformarion ' ‘ > 
sation lasted for an hour and ran up a ee oe -- Gee Sy See ve Tere , yo Cenres, Pv 


bill of $100 in long-distance telephone P. E. HAWKINS CO. ag Ate — ; Collect $9.95 


sha rowe 631 Prospect Kansas City 24 
toll charges. LESLIE CREATIONS @ 2116 opt 229 @ Phila. 49. Pa 
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LEARN COLOR 
UHF, MONOCHROME 


TELEVISION 
Edward M. Noll 


a 


nationally known 
TV consultant, 
teacher and writer 


MAKES IT EASY 


in the new revised edition of his famous 


TELEVISION tor RADIOMEN 


Complete course in one volume 


All in one book—at much less cost than the average 
course of lessons—you'll gee THOROUGH, practical 
training for the best jobs in TV. You'll know the fun 
damentals of both transmission and receiving; the 
practical techniques of installation, alignment, adjust 
ment, trouble-shooting; the latest improvemenss, tran- 
sistor circuits, UHF, color 


You'll UNDERSTAND TV; be able to handle service 


work expertly, efficiently; be well qualified for the 
hundreds of high-paid technical openings in TV today. 


Easy to learn 


Each sep in theory is explained in clear non-mathe- 
matical terms and is applied wo circuit set-up and op 
eration %© you see A. how to use theory in prac 
tical work. Many schematics and how-to-do-it examples 
help you learn both theory and practical techniques 
easily and thoroughly. Seudy questions insure your 
understanding 


Prepares you fully for work 
on color TV, UHF 


You'll learn each detail of the NTSC color system; 

the function of each circuit, the special installation and 

adjusement techniques, the service problems and how 

to handle them. You'll know the principles and all 

sactical details of the intercarrier 1-F system, the 
t antenna installations for UHF 


There is no better, more up-to-date, or more 
thorough book on television fundamentals. 


HERE is your ticket to the best TV 
technical jobs today ! 


neo | 
THE MACMILLAN CO., | 
| 60 Fifth Avenue, New York 11, N. ¥ 
! Please send me a copy of Noll's Televison for 
Radiomen, Revised will either remit the full 
price of $10.00 plus a few cents delivery charge, | 
or return the book in ten days. (SAVE: Send 
| check or money order and we pay delivery charge. ) | 


l Signed 
|] Address 


This offer geod only within continental limits of U S.A. 
—_ 





| manufacturing, wa 
| ating vice president of the compan 
| George 


| Arnson 











G. Barron Mallory was elected a dire 
of P. R. Mallory Inc 
to fill the vacancy created by the 
of Richard C. Hunt 


Indianapoli 
death 


Frank B. Powers, 


tor 


| 


Fr. B. Powers G. 
fi rmer 


M. Arisman 


vice president in 


charges of 

appointed ope 
and 

M. elected 

controller 

Hugo Cohn, executive vice president of 

Radio Receptor Co. Inc., New York, was 

elected president of the con pany, suc 

ceeding Ludwig 

who is re- 


Arisman, Jr. wa 


tiring as president 


| but remaining as a 


director 
ultant 


and con 
Harold R. 
Zeamans wa 
pointed 
trea 


ap 
secretary 


of the 


ure! 


|} company. 


Dr. Rudolf G. 
Hutter wa 
pointed manag 
of the Phy 
Laboratory of Syl 
Vania Electric 
Product Bayside, 
N. Y. He for 
managed the 
Phy Ele 
ics Branch of 
Physics Laboratories. 


nerly 


tror 


the 


ical 


David W. Potter, formerly product line 
manager of semi 
was 
man 
Com- 


conductors, 
named 
ager of the 
ponents Division 
of Federal Tele- 
phone and Radio 


Co., Clifton, N. J. 
Orcutt 


sales 


Howard 8. 
joined Pyramid 
Electric Co., North 
Bergen, N. J., as 
chief 
the 
sion 


engineer of 
Rectifier Divi 

He came to 
Pyramid 
Federal Telephone 


& Radio Co. 


from 





U-SET 


COUPLER 


SEE 
DEALER OR WRITE 


SALES CO. OF N.Y. 


130 E. Lafayette St., N.Y.¢ 


BUY DIRECT 
MANUFACTURER TO DEALER 


ANTENNAS- INSTALLATION 
HARDWARE AND ACCESSORIES 
WRITE FOR CATALOG 


YOUR WNEARE 





P.O. BOX 68 
McHENRY, ILL. 











|When answering advertisements 


please mention 
RADIO-ELECTRONICS 


Your guide to an 
easy under- 
standing of 
Hi-Fi—pius the 
world's largest 
selection of 
Hi-Fi systems 
and components 


This 64-page book shows you how t 
select a Hi-Fi music system at lowest 
Tells you what to look for in eact 
and shows many handsome 
installation ideas. Offers you the » 
largest selection of complete systems a 
individual units from which to make 
your money-saving choice. To underst 
Hi-Fi, to own the best for leas 

want this Free book. Write for it today 


ALLIED RADIO 


America's Hi-Fi Center 4 


pract 


c--* 


ALLIED RADIO CORP., Dept. C-45 
100 N. Western Ave., Chicago 80, Il! 


() Send FREE High Fidelity Catalog 


City 


RADIO-ELECTR 





PEOPLE (Continued ) 


Dr. A. Melvin Skellett has been named 
director of color television tube plan 
ning and development for Tung-Sol 
Electric, Newark, 

N. J. Dr. Skellett 

has been active in 

research and ad 

ministrative ca 

pacities in the elec 

tronics industry 

: for the past 25 

q years. He hold 

A over 70 major pat 

ents in electronics. 


Floyd Reid has been named a develop 
ment engineer of ORRadio Industries, 
Opelika, Ala. His career in electronics 
goes back almost 
30 years. He re- 
cently headed his 
own firm which de- 
veloped and manu- 
factured a new 
type of electronic 
laminating ma- 
chine. Reid began 
his career with At- 
water Kent in 1927. 


Joseph H. Gibbs was promoted to as- 
sistant sales manager of Blonder- 
Tongue Laboratories, Westfield, N. J. 


Left to right: Blonder-Tongue’s Joe 
Gibbs, Bernard Coler and Joe Kerner. 


Bernard A. Coler joined the firm as a 
sales engineer. Gibbs has been with the 
company for over two .years Coler 
came to Blonder-Tongue from RCA, 


Obituaries 

H. Ward Zimmer, president of Sylvania 
Electric Products and a pioneer in the 
electrical electronics industry, died re- 
cently in New York City after a brief 


iliness. 


Charles J. Pannill, a former president 
of Radiomarine Corp. of America and 
RCA Institutes and a pioneer in the 
communications field, died at Harkness 
Pavilion, New York City, at the age 


of 75. 


Raymond Machlett, founder of Mach- 
lett Laboratories, radio and TV trans- 
mitting tube manufacturer, died at his 
home in New Canaan, Conn. 


Personnel Notes 

. Len Lockwood was appointed na- 
tional field sales manager of the Wine- 
gard Corp., Burlington, lowa, manufac- 
turer of TV antenna products. 
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NOW. a oe a 


“Replacement Department” 
that 
fits the 


The new 


WEBSTER ELECTRIC 


featheride 


“Five-Pack’’ Replacement Kit 


Here is the latest idea in the replacement-sales field — an 
idea that will build added sales and profit for you, plu 
giving a more complete service to your custome! 

Just ask your jobber for the handy new FEATHERID! 
*PIVE-PACK” REPLACEMENT KIT— the convenient, pocket 
size metal case containing one each of the most popu 
Featheride Replacement Cartridges: including four fast 
selling crystal Featherides and the new MopeL G \ ceramic 
cartridge. This compact assortment meets virtually every 
replacement need, 

ach cartridge comes in its own plastic “ jewel 
package; all fittings and full installation instruction 
included. Inside cover of case contains re pl mement 
data. Case may be hung on wall or displayed on countes 


Contains one each of the following 5 cartridges — 
CX : May be used with a three-mil needle for 78 RPM 
needle for three-speed application 
Ax ° Complete unit for three speed application, furnishe 
with a removable twist mechanism 
WK. >; Lightweight, single-needle, dual-voltage 
cartridge for 78 RPM or 3-speed use 
GX - Single-needle, weather-defying 
ceramic cartridge for 33'4 and 45 RPM use 
FX + Two-needle twist cartridge, 
delivering high or low output 


WEBSTER V7) ELECTRIC ORDER 


RACINE [RAM WISCONSIN THROUGH YOUR 
JOBBER 
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Servicemen ¢ Technicians ¢ TV Dealers 


GLICO 
Series Filament TUBE CHECKER 


Quick continuity check, no shock 
hazard, Also voltage indicator when 
line cord is shorted. No switches 
or instructions merely plug in 
any TV tube, also used for AC-DC 
RADIOS and PORTABLES 
Carried by leading Jobbers 
write for Information TODAY! 


»y 
SERVICE (ey 
Company 


422 S$. Dearborn St + Chicago 5 


STAN-BURN 
G- PN -ho-fe 


CATHODE RAY TUBE SPECIALS 


OWE YEAR GUARANTEE 


STAN BURN 
s s 


14 
ai 
24 


09 2 BD bo we eet meets meee ee eee 
@ OW NN NNN eee 


49 00 





PRICES SUBJECT TO 
CHANGE WITHOUT NOTICE 


ISTRIBUTORS for 
‘ ational Union 
Motors 





AvTHORIZED 
Kenrad, Tung 
Automatic and Genera 


General Electric 
Be Waid, Rega! 





guvemerie CUSTOM.BUILT RADIOS for Piymouth 


Chevrolet and man in 
T 


se 
all electror 
Send us 
quotations 
All 
imum order 
rite for our tatest viet and Hi-Fi Catalog to 
Dept. #E-4 


STAN-BURN 


1697 BROAOWAY * NEW YORK 


RADIO and 
ELECTRONICS CO 


19, N.Y 


See eesceeeeeseseetEeF ee 


x«*x* = > + + © 





US. Army 
New—Never 
Guaranteed 


Brand 
Used Fully 
This soldering 
iron can be used to solder 
or weld when connected to 
any tix-volt storage battery 
Uses approximately 200 to 300 
watts. The high intensity arc 
created between the metal to 
be soldered and the carbon 
electrode (carbons supplied 
free with iron) can be used to 
heat tin or aluminum solder. Suitable also for 
light brazing and spot welding. Arc can be used 


release 


APPRO-N 
700 TO 
500 w 


6-VOLT BATTERY SOLDERING IRON AND WELDER 


for melting metals, cutting 
holes and soldering seams in 
chassis. Also useful for ana 
lyzing metals and minerals 

Battery soldering iron out 
fit includes 2 carbons 3 
heavy duty spring ps, 2 
pieces 5 ff. heavy duty wire 
cable. (Battery not included.) 
ideal for use where current is 
not wy ~ 


Ship wt Ibs $1. 95 


FP. & Helg S0c) 


ITEM NO. 126 
UNUSUAL BUY 


Chas 





WESTERN ELECTRIC BREAST MIKE 


Lightweight carbon microphone 
Breastplate mounting, adjustable 
2-way swivel. For home broad 
casts communications etc 


Ship. wt. 2 the, $1.98 


ireM NO. 152 
NEW LOW Price 
(PP. & Haig. Chaos 


32e) 


WATTHOUR METER 
Leadin makes — reconditioned 
Ideal for trailer parks. 100-110 
volts, 60 cycles, 2-wire A.C 5 
am Heavy metal case 86'/," x 
4" 25". Easy to install. Ship 


wt. 14 Ibs 
$4.50 


Ce. SS oivem wo. 33 





AMAZING BLACK LIGHT 


250-watt light 
source fluorescent 
articles glow in the dark. 
Fits any lamp socket. For 
experimentin entertaining, 
unusual lighting effects 
2.45 


Ship. wt. 2 ths 
TEM NO. &7 
?.P. & Haig. Ches. 36) 


ultra-violet 
Makes 


BLAK-RAY SELF-FILTERING 
ULTRA-VIOLET LAMP 
BLAK RAY 4-watt 
x4, with UV ft 


minerals, m 
cloth, paints, plastics 
drugs. crayons, ete 

Self-filtering harmiess 
Equipped with aluminum reflector voit 50.60 
cycle A.C. 2000 to 3000 hours Approved 





POWERFUL ALL PURPOSE MOTOR 
Sturdy shaded pole AC 
tion motor 15 watts, 3000 
3" a2"xt » mounting 

" shaft 16” diameter 
ho volts, 60.40 cycles 
1TEM WO. 147 
UNUSUAL Buy 

o 


induc 
rpm 
studs 
110 
A.C. only 


$2.45 


& Helge. Chess. 380) 


iho ise” has « Bbulit-in transformer. $16. 75 


ham no 


(She. Ches. 70) 








250 POWER TELESCOPE LENS KIT 
Make your own high powered 6 ff. telescope! 
Kit contains 2” diam., 78" focal length, ground 
~-d =o lens 
sa eye pleces 
50x. to 250x. Full 


so$2.95 


Magnifies 

instructions 

ITEM NO. 123 
(the. Ches 


“sy 





25 West sroedway. Devi. mi 

oe . RE-4.55 

New York 7, Y 

Lam nctostng fut ‘sn itanee fon ope items cireted below 


We 
= balanee ©.0.D 
8S 'b. “odbda’ bé:c0."” 
accerT wv wits ros 
‘pene so 3 $ wit soe of tT 
Cirete toa w 
67 
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me eee Oe 


| 


PEOPLE 


... F. P. Rice, formerly m 
the cathode-ray tube 
pointed to the newly cx 

director of manufacturing and | 
ing for Allen B. Du Mont Labor 
Clifton, N. J. 


Rayford E. 


manayer 


division 
eated po 


Nugent wa 

yeneral of the 

Parts and Accessories Division, PI} 
delphia. He was formerly division 

ager of the Southeast Division. William 
J. Horn, previously in charge of 
ditioning and electric range advert 
of Philco’s Appliance Division, w 
moted to merchandising and 
manager for the Parts ar 
Division, filling the vacar 
ated by the death of Robert 

ney some months ago. 


sales 


ing 


sorTries 


Brig. Gen. Peter C. Sandretto 
A. G. Clavier were appointed 
vice-presidents of Federal 
munication Laboratories, Nut 
Both were formerly technica 

of the company 


Stanley A. 
lied Radio Corp., 
two years, named compt 
the company. Goodwin G. Mills, 
ly a captain in the U.S. Army 
Group, joined Allied as manage) 
Electronic Kit Dept. Leonard S 
kill was appointed product development 
manager of the company. He pre 
ly handled mailing lists rese¢ 


Baum, audito: 
Chicago, for 


was 


Pres 


Doug Carpenter, chief 
gineer for JFD Manufactur 
Brooklyn, N. Y., has been sel 
RETMA to head a committee 
Article 810 of the Nationa 
Code which deals with inst 
niques for transmitting 
TV antennas, 
and amateur radio transmitt 
ceiving systems. 


and 


accessories ind 


Norma L. Testardi wa 
advertising manager of Inter 
Resistance Co., Philadelphia 
been active in the field of t« 
served as_ publicity 
American Philatelic Congres 
‘ R. S. Fenton, formerly 
dent and general 
Permoflux Corp., Chicago, hi: 
the duties of vice president 
of and engineering in 
sion of the company’ 
structure. Other appointment 
Frank Newberg, manager of n 
turing; Edward Watermulder, 
trative manager; Sam Hyman, 
commercial engineer; Walter Padgett 
chief engineer. G. W. Adams c« 
as superintendent and M. F. Heineman 
secretary-treasurer 


William Dubilier, founde: 
nell-Dubilier Electric Co., 
field, N. J., was selected by 
Association of Cooper Union 
the first annual Gano Dunn Med 
awarded every year to an alun 
outstanding professional achie 

B. B. Bauer, pre 
Shure Brothers, Chicago, was elected 
Fellow of the Audio 
ciety. EN 


directo! 


sales 


sales 


management 


mnitinue 


as 


vement 


vice ident 


Engineering 


RADIO-ELECTRONIC 





AUTO RADIO TRANSFORMERS 

Stancor’s 8-page Auto-Radio Replace- 
ment Guide No. 500 \ists both vibrator- 
power and audio-output replacements 
for over 540 car radios. It includes all 
models used by the major automobile 
manufacturers as well as private label 
brands. More than 40 manufacturers 
are listed and cross-referenced. Infor- 
mation as to the year each model was 
used is also included. A separate cat 
alog page lists detailed specifications 
on 25 vibrator power transformers, 
including 21 exact replacements, and 
19 audio outputs used in car radios. 

Chicago Standard Transformer Corp., 
Addison & Elston Sts., Chicago 18, Ill. 


TV ANTENNAS 

TV antennas and accessories are 
described and illustrated in RMS’ 25- 
page Catalog No. 55A. It is completely 
indexed, and gives list prices for each 
item shown. 

Radio Merchandise Sales, Inc., 2016 
Bronrdale Ave., New York 62, N. Y. 





Any or all of these catalogs, bulletins, or 
periodicals are available to you on request 
direct to the manufacturers, whose addresses are 
listed at the end of each item. Use your letter- 
head—do not use postcards. To facilitate iden- 
tification, mention the issue and page of RADIO- 
ELECTRONICS on which the item appears 
UNLESS OTHERWISE STATED, ALL ITEMS ARE 
GRATIS. ALL LITERATURE OFFERS ARE VOID 
AFTER SIX MONTHS. 














HIGH-FIDELITY CATALOG 

Allied’s 68-page booklet This Is High 
Fidelity contains an illustrated section 
explaining high fidelity, with compre- 
hensive up-to-date listings of hi-fi music 
systems and separate components. The 
functions of the basic units used in 
home hi-fi music systems are discussed 
in nontechnical language. Tips on 
what percentage of the hi-fi dollar to 
appropriate to each component and on 
how to save money in the selection and 
installation of components are also 
given. Completely illustrated matched 
hi-fi systems are shown in numbers. 

Allied Radio Corp., 100 N. Weatern 
Ave., Chicago 80, ill. 


MAGNETIC TAPE 

An 8-page booklet No. 190 on Scotch 
magnetic tape discusses playing time, 
tape strength, reel sizes, recorder set- 
tings and performance characteristics 
of new Extra Play magnetic tape. 

Minnesota Mining & Mfg. Co., 900 
Fauquier St., St. Paul 6, Minn. 
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FIVE U.S. PATENTS GRANTED 


> 


ALL CHANNEL ANTENNA GORP. 


47-39 49th STREET, WOODSIDE 77, N. Y EXETER 2-1336 











Important Notice to 


SUBSCRIBERS 


If you're moving, gens don't forget to send us your address as it appears 


on the copy of the magazine, including the numbers shown beside your 
name, as well as your new address. If possible, send us your address label 
which is pasted on the upper left hand corner of the back cover 


If we receive this information before the 20th of the month, you will con- 
tinue getting the magazine without interruption. 

Your cooperation will be most helpful and greatly appreciated. 

Please send your new address to: 


RADIO- ELECTRON kk 


Circulation Department 











Now! A BETTER Way 
to Study For 


Fee LICENSE 
EXAMS! 


Train now for 
bigger pay in 
Radio-Tv's 
most 
interesting 
jobs! 


/ontys oo 


No lessons 
to wait for 


New! 


LICENSE 
MANUAL 
FOR 
RADIO 
OPERATORS 


by J. Richard 
Johnson 


Answers almost 
2200 typical 
FCC examination 
questions 


A complete study 

guide for getting 

fickel as @ 

commercial 
operator 

for good-pay 
jobs in 


your 


COMMERCIAL 
RADIO OR 
TELEVISION 
STATIONS 


SHIP OR 
MARINE RADIO 


AIR LINE 
RADIO 


COMMUNICA vis 
TIONS, ete ect 


TRAIN EASIER 


\nyorne 
eman, experimenter imateur of 
il fiomd LICK? | MAN \! 
LADIO OPERATOR the ick 


hook for making thi 


AND FASTER! 


who has basic training as a ser 
cenginect 
OR 
il traming 
tep m 
cafreet 
Whether 
either | 
thi 


you'd 


‘am tor 


Dept. RE-45, Rinehart & Co., Inc 

232 Madison Ave., New York 16, N.Y. 
end Johnson new LICE? EE MANI 

OR RADIO OPERATO! 


camination lf | k 


oe 


TECHNICAL LITERATURE 
LOUDSPEAKER 


Jensen’s Bulletin No. 1001 de 
their miniature loudspeaker P275 
Y. All technical information and 
cations given 
Mfg. Co., 
Chicago iA Til 


(Continued) 


scribes 
new 
specifi 
are 
6601 S. 


Jense ” Laramie 


Aveé., 


RADIO INTERFERENCE FILTERS 
discusses the F'il 


interference 


A 22-page catalog 
FSR r.f 
filters for use in 
induction heating equipment 
and X-ray units or 
Detailed information on each filter i 
given by cutaway views 

drawings and descriptive text 


tron type suppre 


sion screen rooms, 
diathermy 
similar equipment 
dimension 
Graph 
of attenuation characteristics and com 
plete engineering data on 
specify the right filter for 
application 


One section of the 


every unit 


any parti 
ular 
two-color catalog 
shows accessories, such as filter a 
bly waveguide fittings 
closed safety switches, 
installation information 


em 
boxes, and en 
discusses 


and 
and 
considerations 
Filtron Co., Inc., Flushing, L. 1., N.Y 
AUTOMATION DICTIONARY 
This little dictionary 
words and phrases, all of 
with 
into the 
Each 


covet ome oi 


which orig 


inated but are now 
creeping 
busines 
simple 
technical 
stand the 
VW W. 
Div 
Co., Wayne & 
delphia, Pa, 


engineers 
lexicon of today’ 
word is defined in 
language to enable the 
individual to better unde 
language engineer peak 
Lang, Instrument 
Minneapolis-Honeywell Regulator 
Windrim Aves Phila 


sman 
non 


B 
srownNn 


TRANSISTORIZED WRIST RADIO 

A 4-page Bulletin PB 1114¢ de 
scribes the transistorized wrist 
referred to in our March, 1054, issue 
(page 82). All technical information a 
well as a schematic is given 

U.S. Department of Co O fhice 
of Technical Wu ashington 4 
D.C. 25 cents. END 


Radio Thirty-five Dears Ago 


in Gernsback Publications 


radio 


mmerce 


Services, 





HUGO GERNSBACK 
Founder 
Modern Electrics 
Wiretess Association of America 
Electrical Experimenter 
Radio News 
Science & invention 
Television 
Radio-Craft 
Short-Wave Craft 
Television News 











of ELEC- 
interested 


Some of the targer libraries still have copies 
TRICAL EXPERIMENTER on file for 
readers 


In April, 1921, Science 

and Invention (formerly 

Electrical Experimenter) 

Radio 
The 

France, by 

Radio 


Amateur 


| ine 
Amplifier in 


Relayed Land 
Audio-F requency 
Robert E 


Transmission 


(iver 


Lacault 
Phenomena’ by 


Radio Operators 





What Will This New Labor-Saving 


BAUMKER SERVICE BENCH’ 
Do For You? 

















ONLY 


$99.50 ¢ 


f.o.b. Toledo, O. 


IT WILL: 


Save You Money 
Increase Efficiency 
Cut Your Costs 

Stop in-Shop Breakage 
Cut Chassis Handling 
Protect Test Equipment 
Protect Your Men 


exclusive id 








Many 
you ll quickly recognize when 
this amazing 
igned with the 
For 
Distributor or 


BAUMKER Manufacturing Co. 
3873 Summit St. Toledo, Ohio 


more 


new ervice ber 

servicemal 
informatior 
write 


complete 











er adds life-like ¢ 
t f 


19” 21 


1! 


0-5 oC a he LiAMMeren 


Te (SPECIAL !—190 WATT HEAVY DUTY _ 
a “ESIC” SOLDERING IRONS 


ACOUSTICAL ‘CELOTEX. ‘SPEAKER BAFFLES 


10 q—S9¢ 
sq 696 


[WHAT A Buy! 


“Jumbo Radio-Electronics Parts Kit" 


bt CRASH (ONT SaTTERy HOLDER 
fete 29 
je PHONO GovERNo® Weianrs 
Ww 


brass)— 


‘ ‘ 


' 1¢ 
' 


EXTENDERS 


CRYSTAL mrne 


aL minum ‘WOuSING for 
Min. Orders $3.00-20% Dep. On A 


\LEaTEnniE °° 
New York 7. N > 


RADIO-ELECTRON 


1! COLOR TELEVISION FILTERS | F 


SHAFT COUPLINGS & EXTENDERS | 


| COUPLINGS 





A.C. Operated 
Magnetic Tape Recorder 
Message Repeater 


Markets & Stores * 
Window Displays 


Point-of-Sale Advertising ® Super 
Industrial Exhibits 
* Hotel Lobbies 


Model A records and plays back messages, 
music or sound effects totalling 10 minutes 
in duration at 3% ips. Model B operates at 
7% ips and records material for a period of 
5 minutes. Employs a continuous loop car- 
tridge of standard %" wide magnetic tape 
which runs intermittently or continuously for 
any length of time without loss of quality 
or wear. Designed for dependable, per- 
manent trouble-free performance. Easily 
placed anywhere, 


Measures 15%" H. x 7%” D. x 9” W. Weighs 
only 13 Ibs. Furnished complete with micro- 
phone tape cartridge, encased 5” loudspeaker 
and instructions 


Factory Net Price $85.00 
Order Direct From Factory 
AMPLIFIER CORP. of AMERICA 


398 Broadway. N Y. 13, N. Y 


NOW 


COYNE 


TRAINS YOU 
IN SPARE TIME 
AT HOME 


vi 


ELE 


pio~et 


Only from famous COYNE do you get thi 
modern up-to-the-minute TV Home Train 
ing. Easy to follow Step-by-Step instruc 
tions—fully illustrated with 2150 photo 
and diagrams. Not an old Radio Course 
with Television tacked on. Personal 
ance by Coyne Staff. So practical you can 
quickly EARN MONEY IN A TV-RADIO 
ALES AND SERVICE BUSINESS 
part time or full time. Not only FINEST 
TRAINING but COSTS MUCH LESS 


pay only for No extras 


SEND COUPON for DETAILS FREE 

SEND COUPON BELOW for Picture - 
Folder and full details including EASY | 
PAYMENT PLAN. NO COST OR "ies 
OBLIGATION NO SALESMAN Cian | 
WILL CALL 


guid 


training costly 


| 


oe 
8. W. COOKE, Pres FOUNDED 1899 


A TECHNICAL TRADE INSTITUTE CHARTERED NOT FOR PROFIT 
500 5S. Paulina Sapte 45.-HT4 Chicage 12, Hlinois 
ett ttt Terre tet 
3 B. W. COOKE “President 
se COYNE ELECTRICAL SCHOO! 
1500S. Paulina St., Chicago 12, I! 
1 FREE Picture Folder a 
» Rad Electronics Home T 
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APRIL, 1955 


esasecceseor 


a completely new 


| New York 16, 


1372 


|} nicians, 
| literally 


BASIC TELEVISION, PRINCIPLES 
AND SERVICING (Second Edition), by 
Bernard Grob. McGraw-Hill Book Co., 
Inc., 330 W. 42 St.,. New York, N. Y. 
6x9 inches, 662 pages. $6. 

Although the title of this seems 
to indicate a between theory 
and practice, it is more concerned with 
an explanation of how television work 
This is a job that the book 
tremely well A careful study 
supply technicians with a very desir 
able background of TV theory 

In a very readable fashion, the book 
covers television transmission and re 
ception, the formation and use of 
and video signals, amplitude and 
quency modulation, picture tubes, 
ers, a.g.c., antenna You will 
find a rather 
analysis of 
Part of the 
the first edition, 
has been deleted 
in our industry, 


book 
balance 


does ex 


Wii 


yr 
fre 
tun 
al 2) 
tage 
cireult 


, etc. 
thorough stage-by 
receive! 
that appeared in 
now date, 
In line with the trend 
the author ha 1dded 
ection on color TY 


picture 
material 


and out of 


WC 


APPLIANCE SERVICE 
William Gabbert. Rine 
Inc., 232 Madison Ave., 
N. Y. 5% x 8Y inches, 


ELECTRICAL 
MANUAL, by 
hart & Co., 
pages. $5. 
Some tech 


description quit 


men, if called service 
will take this 
and try to 
In sight. Whether you 
strictly a and TV 
a jack-of-all-electrical-work ji 


everything 


to be 


repair 
want 
radio technician 01 
mostly 
a matter for personal choice 
to vary the routine of 
with odd on electrical 
pliances, then you'll find thi 
interesting, helpful, valuable 
Well written and clearly illustrated, 
the book describes the toast 
ers hotplates, roasters 


TV 
ap 
book 


radio and 


repair jobs 


repair of 
, Irons, sandwich 
vrills, washing machines, vacuum clean 
clock 


lamps, ete 


ers, electric electric 
water heaters 
In other word practically any 
appliance that can be plugged into an 
outlet (but which should be fixed first) 
is covered in this book,—M(¢ 


ranges, 
fluorescent 
home 


THE 
Zwick. 
\. Broadway, 
Gernsback Library) 
192 pages. $2.25. 
The oscilloscope is 


ervice 


OSCILLOSCOPE, | by 

Gernsback Publications, 
New York, N. Y. 
x 81, 


(,eorge 
Inc., 25 
(No. 52, 
5Y, inches, 
TV 


useful but 


the 
most 


radio 
technician 
instrument Eve 

hould, 
cope it 


to 


complicated 
who use 


most 
one 
the 

how 


technician 
course, know all about 


He should know 


elf 


also connect 


If you like 


"HELP! 


Rider books can help you do more, 


learn more, earn more. See for 


yourself how much they'll help YOU! 


ADVANCED TV 
SERVICING TECHNIQUES 
I'MA Pilot 


by the scoaning f hl 


$ ) 
Lab W 


OBTAINING & INTERPRETING 
TEST SCOPE TRACES 


by John F. Rider 


only 


slated wave nf rm 
rpretation of test 


cope t - 


FUNDAMENTALS 
OF TRANSISTORS 


by Le U.S 


Corps 


onard Krugman Signal 


Engineering Laboratories 


all 


be familiar 


erything y 


written 


aR an ie TT 
ORDER TODAY! 

These books ore sold by electronics parts 

jobbers and book stores. 1f YOUR dealer 

| doesn't have these books, mail this coupon! 


eS sears 2 


JOHN F. RIDER PUBLISHER, 
480 Conet Street 


Please Ri 


. ADVAN( ED rv 


N.Y.C 


SERVI reCH $3 
AB WORKBOOK 

SCOPE TRACES $2 
OF TRANSISTORS _ $2 


5 TEST 
© FUNDAMENTAL 
Nome 
Address 


City & 
<< ee = — 


Stote 


INC, 


OS¢ 


ng@ineer 


Neo 


60 
9s¢ 


40 
70 
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FIL-CHECK ALL-CHECK 
The Only Instantaneous Compoct 
Heater or Filament Checker Multi-Purpose Checker 


© CHECKS ALL TUGkS INCLUDING © CHECKS INTER-ELEMENT SHORTS IN 
rictuRe Tuet Atl tu 
MO SETTINGS NO CONNECTIONS. NO CHECKS OPENS. INTER MITTENTS 
BUTTONS TO PUSH LEAMAGES O8 SHORTS IN PAPER 
OPERATES WITH CHEATER CORD OW MICA Ol & ELECTROLYTIC CON 
ANY LINE-AC or OC OENSORS 
SAVES THE ANOQMONEY IN CHECK CHECKS WHETHER VOLTAGE 15 AC 
ING OPEN HEATER IM SERIES - HEATER UF OC (AND POLARITY If OC) FROM 
$618 60 VOLTS TO 660 VOLTS 
CHECKS ANY CIRCUIT OR APPLIANCE CHECKS CIRCUIT CONTINUITY AND 
$08 CONTINUITY COMPARATIVE RESISTANCE TO AP 
PROX 20 MEGOHMS-—FASTER THAN 
AN OMM.METSR 


A. $14.95 





IMMEDIATE DELIVERIES REG DISTRIBUTOR DISCOUNTS 


I \ Instruments fo, Service Inc. 


96 SOUTH GRAND AVENUE, BALOWIN, LONG ISLAND, N.Y 


TO EVERY TV 
SERVICEMAN 


cateloas 


dota sheets ot : “- 
V 4 Hy for the esking! 
idaire ELECTRONICS MFG. CORP 


S76 WEST MERRICK ROAD LYN BROOK, ALY 


FOOTER E OREO EERE EEE EHO EE EEE HEHE EEEH EEE E EOD 


| NOWE Service Deolers con offer the finest in 


WER 


TRANSVISION Lifetime 
MATCHED HI-FI UNITS enable you 
to undersell ALL competition at a 
good profit! You get full Dealer 
Price Protection—and more! 
** How? Rush coupon for full details 
about our great “Deoler Hi-Fi Program.” 








'3 SPEED PORTABLE 
RECORD PLAYER FOR 


FAMOUS MAKE 3 Speed Record |! : “lhe Finest 
Player. Plays all speeds, 33, 45 : 


78 RPM. Complete with powerful ee M AST F a 


amplifier. Housed in fine leatherette 


covering. Two controls — Tone and AM PLI at al) 


Volume. All purpose needle plays 


2 speeds ww COMMUNITY. TV 
ust Price $295 $1399 | WaT maa se 


FREE BARGAIN CATALOG * WRITE DEPT. RE-« Send Us Your Problem for 


FREE Engineering Advice 
STEVE: EL Electronics Corp. eae Ueehateed 
ae GREE: Manual for Community 
and Master TV Systems 
¥, WORLD'S FINEST Peco RUSH THIS COUPON NOW @@-« 
A |g 14 A 4 iTs gwen INC., NEW ROCHELLE, N.Y. ©-4 


" 
i 
i 
Rush details on () Hi-Fi Dealer Program; r 
i 
i 
oa" 
a 











RADIOS PHONOGRAPHS TV : € Free Manual for Master Antenna Systems 
TEST EQUIPMENT HI-FI 
Write ¢ FREE @r 


Name 





| Address ___ 
RADIO KITS, INC. * 120 Cedar St., N.Y. 6 Gin 
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BOOKS (Cont 
it to any circuit he is testing 

to interpret the results he se« 
book gives complete, practical 
mation. It is useful to begir 
well as more experienced 
Diagrams and schematics r 
the detailed information. 

After describing the cathode-ra 
and its circuits, the author 
scope applications. He tell 
align radio i.f., FM _ discrin 
video channels; how to mea 
quency and phase difference, et« 
by-step information makes the 
dures easy to follow. 

The last chapter lists vari ex 
ments that can be made with a 
This data can do much to d 
mystery surrounding an os 


1Q 


ANALYZING AND TRACING TY 
CIRCUITS, by Milton 8S. Kiver. Howard 
W. Sams & Co., Indianapolis, Ind. 8! 
x 11 inches, 145 pages. $3. 

A far cry from Kiver’ 
this book does not fill any 
need in the television field 
is highly disconnected, jum} 
one section of a TV set to anot} 
out any apparent continuity 
perienced service techniciar 
very little of interest, and 
perienced technician may have 
piecing together the variou 
into an effective educationa 
ment. For the student, the boo 
tirely inadequate, theory beir 
plete 

Individually each of the 10 « 
is well written, but they vary 
in technical level. Some are « 
simple—things you should kno 
every circuit and difference 
schematics and sets. Then 
reader no preparation, Kive 
deeply in chapters on where 
voltage fits in and the a.g. 
The appendix contains schemat 
grams of 14 TV receivers 

In reading through the text 
age technician will no doubt 
mation of technical value to |} 
work. However, the probabi 
the benefits derived from re 
book will not be worth the ti 
The 14 large schematics supple 
text nicely —JK 


METALLIC RECTIFIER MANUAI 
prepared by Verlan Books, Inc. for 
Bradley Laboratories, Inc., New Haven 
Conn. 128 pages, $2. 

Primarily prepared for 
and development engineer 
page loose leaf handbook oO 
and copper-oxide rectifier 
rectifier types, designs, cir« 
acteristics and application 
are details and circuits on s 
applications as modulator 
limiters, arc suppressors, voltag: 
lators, dynamic brakes for motor 
meter overload protectors 

To prevent its becoming 
the publisher will mail to 
revisions and additions 
warranted by development 
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IT PAYS 


to subscribe to 


RADIO - 
ELECTRONICS 


Because... 


YOU SAVE up to $5.05 over the regular newsstand 


pr me 


YOU GET the best features on radio, TV, audio-high 
fidelity, and other phases of electronics by top writers 


every month 


YOU KEEP UP with all the new developments 
transistors, printed circuits, microwaves, color TV, and 


the latest in audio 


YOU GLIMPSE into the future with articles which 


lift the electronic curtain on what lies ahead 


YOU'RE SURE of getting your copy every month, 


and you're protected against any possible price rises. 


Don't miss these features in the months ahead! 
@ TV Sound Tuner for Your Car 
New Developments in Light Amplifiers 
Multiple Speakers for Higher Fidelity 
Electronics Searches for Oil 
Trouble Shooting the Video Detector 
Servicing Light Plane Radios 


You save at these low rates! 


1) oe THREE YEARS—$8.00 
ELECTRONICS RE eg ees 


Two VORRS—06. 00 


save $2.70 over the new stand pri e 


ONE YEAR—$3.50 


e 85 ver the newsstand pri 





START YOUR SUBSCRIPTION NOW 


RADIO-ELECTRONICS, Dept. 45 
25 West Broadway 
New York 7, N.Y 


Please enter my subscription as indicated 
3 Years—$8.00 2 Years—$6.00 | Year—$3.50 
Remittance enclosed Ul pay when billed 
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70% to 99% 
OFF! 


Rad-Tel for 


FULL YEAR 
Guaranteed 
Tubes 


Famous Maker's 12” Speaker 


e Heavy Alnico 8 rs 


Type Price | Type >| Type 
OZ4M .65 | 6AUSGT 7Cé 
1AX2 .62| 6AU6 7F7 
1B3GT .73 | 6AVSGT 7H7 
1&7 .29 | 6AV6 7N7 
1H4 .30 | 6AX4GT 797 
1LA6 .69 | 6BAG 7¥4 
1LH4 .69 | 6BCS5 12A4 
1LN5 .59 | 6BC7 12AL5 
TRS .62 | 6BES6 12AT6 
185 .51 | 68G6G 12AT7 
1U4 -57| 6BHS 12AU6 
1U5 F 6BJ6 12AU7 
1X2A P 6BK5 12AV6 
3A3 { 6BK7 12AV7 
3AL5 , 6BL7GT 12AX4 
3AU6 / 6BN6 12AX7 
3BC5 ; 6BQ6GT 1284 
3BN6 : 6B97 12BA6 
3CB6 i 6827 12BE6 
394 : 6C4 12BF6 
395GT : 6CB6 12BH7 
384 d 6CDé 12BY7 
3V4 : 6CFé 12CU6 
4B97 . 6CSé 12SA7GT 
4827 j 6H6GT 12SJ7M 
5SAW4 ‘ 6J5GT 12SK7GT 
5J6 ‘ 6J6 12SL7GT 
574 ° 6K6GT 12SN7GT 
5U4G ‘ 6Lé 12S8Q7GT 
5u8 : 697 12Vé6GT 
5V4 ; 684 12K4 
5Y3GT : 6SA7GT 14A7 
6AB4 ‘ 6SH7GT 1486 
6AC7M ‘ 6SJ7GT 14R7 
6AF4 P 6SK7GT 198G4 
6AG5 i 6SL7GT 1978 
6AG7M : 6SN7GT 25AV5GT 
6AH4 , 6SQ7GT 25896GT 
6AH6 ; 6T4 25L6GT 
6AK5 ; 678 3585 
6AK6 ‘ 6uU8 35C5 
6AL5 rf 6V6éGT I5L6GT 
6AMB ‘ 6vé8 35W4 
6AN8 : 6W4GT 3574 
6AQ95 : 6Wé6GT 35Z3 
6AQ6 P 6X4 35Z5GT 
6A97 , 6X5GT 50A5 
6AR5 ‘ 6x8 5085 
6AS5 . 7A7 50C5 
6AS6 F 7AB 50L6GT 
6AT6 F 787 80 
6AU4GT , 7¢5 117Z3 


Cathode Ray Assortment of Home, Auto and 
TUBE engage TV KNOB KIT 


f For AC paraitel , wtp $ 49 

Sa wets 99¢ |: 1 
Free Over 400 Tube Type List & Parts Catalog 

TERMS: Pg ee areata 1 ‘ t re ‘DERS | tok A 


aq ~ 


$10—$1 00 HANDLING CHARGE biect 1 f sale 


Ng Tg Be cae 


Rad- [el TUBE CO. EF 


oe 
IT ST. IRVINGTON Il, NJ 























c-D Is 
THE ONLY COMPLETE LINE ld 
OF ELECTROLYTICS 


No matter what you need in electrolytic 
C-D has it. Ev 
_ all of consistent high quality proven 
by outstanding field performance. C-D 
reliable... and readily 
because Distributors who know, 


capacitors ery type, shape and 


rating.. 


capacitors are always 
available 
carry the complete Cornell-Dubilier line. 
Free! TV Capacitor “ 
— C-D Twist Prong Cross Index from your 
‘-D Distributor. He’s listed in your local 


Classified Telephone Directory. 
C-D's 
wee Bive 
Beaver 


There are more C-D capacitors 
in use today than any other make. 


CORNEL -Duei C 

r " New efororD WORCESTER AND CAMBRIDGE 
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FUGVAY &FR 


Replacement Guide” 


{ re CHEST MICROPHONE AND HEADSET 
Brand New Complete aad 
Fy aN anaes my 


Worth$24.95 


Dest C4 minimum Standard Equipment for any TELEPHONE SWITCH 
20% deport with C00 qnoae $9.00 BOARD. Complete with cable and dual telephone 


D Cateleg! plug 
C)Please send MEW 1955 CONCOR Western Electric Type 396A Chest-Phone 


each$4.95 





54 Vesey St ’ 


CONCORD aaoio 


name ——— 


Stock No. 68-A-0142093 
AOORESS 
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CONCORD RADIO + 54 VESEY ST. » NEW YORK 7. WN. Y. © Digby 9-1132 





BOOKS (Cont J 
RADIO-CONTROL HANDBOOK, by 
Howard G. McEntee. Gernsback Pub 
lications, Inc., 25 W. Broadway, New 
York 7, N. Y. 5% x 8% inches, 192 
pages. $2.25. 

This handbook complement 
VIOUS book V ode / (Control 
(Gernsback Library No. 43). T} 
ent work covers the more 
cuits, mostly one- and two-tu 
detailed, 


also vives practica 


tion for planning a_ contre 
construction, operation ir 
shooting, It even describe 
cedure for obtaining a Citize 
license. It will satisfy a bes 
well as an experienced hob! 
The first few chapters are 
with mechanical details P 
ve clear information on « 
relays, rudder controls and 
These are followed by chapte ! 
tronic circuit Simple yet 
and transmitters are 
diagram and photo 


celvers 
Reader 
preciate the clear pictorial \ 
how how to lay out sma 
limited space. The sets ar 
tion in either the 27-me (¢ 
or the 50-me ham band 
tone control are covered 
The last few chapte 
installation and maintain 
ystem. Direction finding, p< 
urement of rf output and 


justment are among the top 


FUNDAMENTALS OF rRANSIS 
TORS, by Leonard Krugman. John |! 
Rider Publisher, Inc., 480 Canal St 
New York 13, N. Y. 5% x 8", 
140 pages. $2.70. 

Probably no other word in t} 
history of electronics ha 


much abuse as 


inches 


“fundament 
many, fundamentals mea 
that—a simple or basic approa 
ever, the amount of mathen 
this book would seem to ta 
the fundamental class, there 
seem to be any other way 
with this subject. 

Well written, with every 
that the author has done a ver 
able job, the book starts quite 
with semiconductor physic 
tinues through 
grounded base, emitter an 
circuitry, amplifiers and 
An excellent advanced book f 
ing about transistors.—M( 


transistor 


Satist 


Moat 


re 


“Now with this model you can follow 
your programs and do your washing 
at the same time.” 
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MORE JOBS 


than graduates ager t and gfOh Dr 
Demand for our engineering re tee 
rraduates exceeds supply. Uffective place- 

ment. Study in this world-famed college estab- 
ished 1884. Quarters start June, September, 
January, March 


* 
Bach. Sc. degree in 27 months 

Complete Radio Eng. courses TV, UHF and 
FM. Also Mech., Civil, Elec., Chem Aero. and 
Adm. Eng Bus. Adm., Acct. Small classes. Well- 
equipped labs. Modest costs. Prep. courses. Write 

qy Jean McCarthy, Director of Admissions, 

» for Catalog and Campus View Book 


TRI-STATE COLLEGE 


2445 College Avenue, Angola, Indiana 


“= GET INTO 


ELECTRONICS 


You can enter this uncrowdec er 
ing fleld Defense expans jon 
elopments demand trained peetal 

Study all phases radio & el 
rT theory and practice: TV FM: 
yroadcasting; servicing; aviation, ma 


in di ‘mand by majo 
uivalent re 
ch, dune, Sept 
Write tor cat 
PVALPARAISO TECHNICAL. INSTITUTE 


Dept. C Valparaiso, ind 


TV REPAIRMEN 


EARN TOP MONEY! 


IN JUST 12 MONTHS, COM- 
PLETE TV SERVICE TRAINING, 
INCLUDING COLOR TV. Stre 


tale 


INDIANAPOLIS ELECTRONIC SCHOOL 
312 E. Washington, Indianapolis 4, Ind. 


RADIG oeerer 27 MONTHS 
’ DEGREE in 

| Intensive, specialized course including strong basis in 
athematics and electrical engineering, advanced radio 
heory and design, television. Modern tal t t 
“ help opport Also LS ‘ 
it Avronautical wemle bkle " 
hanical Engineerin Apt d 

June, September el ber, Mar h. Catalos 


INDIANA TECHNICAL COLLEGE 


1545 E. Washington Bivd., Fort Wayne 2, Indiana 





Get Your F.0.C. LICENSE Quick: 


Sesveapendonse or residence preparation for 
F.C.C. examinations. Results guaranteed. 


An FCC commercial operator license means 
greater opportunities and higher pay. We are 
specialists in preparing you, in a MINIMUM OF 
TIME, to pass FCC examinations for al! classes 
of licenses. Beginners get 2nd class license in § 
weeks and Ist class in 3 additional weeks. Write 
for our FREE booklet with complete details 


GRANTHAM School of Electronics 


Dept. 101-G, 6064 Hollywood Bivd., Hollywood 28, Calif. 





PREPARE FOR A GOOD JOB! 


BROADCAST ENGINEER 
ELECTRONICS 
RADIO SERVICING 





Television Servicing 





(Approved for Veterans) 
SEND FOR FREE LITERATURE 
BALTIMORE TECHNICAL INSTITUTE 
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* man, Learn how to send 4 
t are 


edve 
at bome quickly 
through famous Candler Syste 
ify fo mateur or 
cense. Write for FREF 
CANDLER SYSTEM CO. 
Dept. 3D, Box 928, Denver 1, Colo 





EARN MORE MONEY— 
BE A PROFESSIONAL 


TELEVISION se a 


SERVICE 
TECHNICIAN ; 


GET DOWN-TO-EARTH 
PRACTICAL TV TRAINING 
WITH WTI EXPERTS FOR 
THE TOP PAYING $5,000 
$10,000 PER YEAR JOBS 

UHF—COLOR—VHF 
Master the latest, up-to- SEND FOR 
the-minute TY and Color FREE 
TV developments QUICKLY BOOK TODAY! 
WESTERN TV offers real experience on live equipment 
in our BIG SHOPS AND LABORATORIES in the shortest 
practical time under expert instructors. Graduates are 
in big demand because they have the ‘‘field expe 
rience” necessary for immediate ‘bench’ or super 
visory positions. You learn every phase of Radio and 
TV servicing (AM, FM, VHF, UHF). WTI men win fast 
promotion can demand better pay develop 
highly profitable businesses of their own with the 
atest and most PRACTICAL PERSONALIZED TRAINING 
BEHIND THEM. You concentrate ail your time on being 
a@ PROFESSIONAL TV SERVICE TECHNICIAN non 
essential math and engineering theory omitted. YOU 
CAN EARN WHILE YOU LEARN. Special Finance Pian 
APPROVED FOR VETERANS. Find out how you can get 
into the TOP PAY GROUP — Send for this fact-packed 
book NOW! 


WESTERN 
TELEVISION 
INSTITUTE 


— eee eee eee ee ee ee ee 


Western Television institute Oept. E-4-55 
| 341 W. 18th St., Los Angeles 15, Calit 


America's leading 
Television 
Servicing School 


}- thout obligation, please send FREE fully illustrated 


‘ee (No salesman w call.) 
| NAME ‘ AGE. 


| aporess 


ciTY 





Become an 


ELECTRICAL ENGINEER 


Major in Electronics or Power 
he ange in 36 months 


a career 
neer or 
engineering ( and take 
advantage 
ties in the . field 


opportuni 


You can sav yy optional 
year ‘round stu evious military, 
academic, 0 1ining may 


be evaluates i credit 


Enter Radio and Television 
courses 12 to 18 months 


You can be ‘ ‘ 12 
mont In ar ! | nt you 
can becon it techni 
cian witl 4 ) pt ed science 
degree { r I iction 1 
include 

I 
the 
tO at 
T we 


elects 





Terms July, September, January, April 


tution 
veteran 


MILWAUKEE 


SCHOOL OF ENGINEERING 


ee ee ee ee eee ee ee ee ee ey 
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Dept. RE-45 i N. Milw hee treet 
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RADIO-ELECTRONICS 








STANDARD | Radio-Electronics does not assume responsibility for 
any errors appearing in the index below 
BRAND TU BES ern nor Go. 
Aermotor Co 


an Channel Antenna Corp 

: : tlted Radio 

Only the 5 Top-Quality Brands Shipped alent ei 

dually boxed @ Only ist quaiity. American Phenolic Corp 

G @ Standard RTMA Guarante America 


label, ectrical or me chanical rejects. 
No rebrands or rewashed ‘‘bargains.’ 


Write for Free 1955 New Air-Mail Handy- 
Order Blank 


-nNeveoruuras 
“NOSCOBS~EN 


Aude! Publishers 








Lists ALL Popular TV_& Radic Types. c 

Makes Mail-Order a Pieasu Telephone Labs 
All Tube Orders Over $25 oo. (with Remittance) Brooks Radio & TY Corp 
Postpaid. Overnight Shipment. 





CBS Hytron (Div. of Columbia BGroadcarting System) 14 
SPECIAL-PURPOSE TUBES Capito Radio Engineering Institute 
Write for our complete on XMTG, Industrial, pane amor Serpe is 
Special-Purpose and Crystal We stock over Chicago Standard Transformer Corp 
2,000 t at excetiont prices Circle Electronics Products Company 
’ ypes La . Cleveland tnstitute of Radio Electronics 
Collins Audio Products Co 
© Immediate shipments Concord Radio 
types of CBS Cornet! Dubitier Electric Corp 
>. Rey Tubes di Coyne Electrical Schoo! 
rect from factory-to- DeVry Technical Institute 
you! Only ist quality 
new pix tubes shipped, gev Sales | 
Write for complete price etnies tae 
list. New low prices. Stectronie tn ment Co. (#'CO) 
lectronic rements Corp 
Electronic O 
OLOGICAL TRANSMITTER Eisotronte, Or 
ses RCA 3A5. Complete wit 
battery harness. Brand Rew Gene 
: $1. 75 General 
General 
3,000 VOLT POCKET UL TITESTER Geneva 
.on 7 750. 2900 vgite - Gramer Halidorson Transformer Corp 
cr ’ 000 volts. 
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The Only T-V Parts Guide 
- CROSS-INDEXED 
" A x 1%4" deep. Brand New @ oniy so és whit Hickok PC! — Co inside Front Cover 
TWO-COLORED TUBE CARTONS, with now Safety a hme 138 T H & E E W A Y 5 4 
. “ 4 a 


ver Tube Breakage > men 
vents ae a Distinctive earch & Development Labs 
' Co 


gio, “¢ rt r a on ilabte le in gioe: y 7 PARTS 1 by Model Number 


white, unprinted, Boxes F.0.B N.Y N Indiana Technical College 
iz Instructograph Co EASY 


Miniature eaus, eats. ete.) Instruments For Service. tne J TO a by Chassis Number 





e (65N7. ete.) 
LARGE GT (183 sac GT, ete.) o1s Jensen Indust ’ 
LARGE G (SU4G, 68G6G. etc.) Jones & Laughlin Stee! Corp FIND 3. by Part Number 
Terms: 25% with order. basnnee c 4 
All merchandise guaranteed ° . 
Kay-Townes Antenna Corp This New Guide mak 
New phone and address. Phone: Walker 5-7000 az ‘ : 





: ulable the very 


NEWEST T-V REPLACEMENT 


| Lafayette Radio Corp , 
ELECTRONICS peers, Bee Sere PAR TS in addition to the complete 
Lz CORP. Gramer-Halldorson line. It is obtainable 
Macmitian Co., The at your deaster without poe 
512 Broadway N.Y. 12, N.Y. J Bier: rm O Se., ine ? i 


1 : : > 
Moss Electronic Distributing Co supply you write dire o Dept. R. E. 


DON’T National Sehosie A Splendid Example of the 


Ohmite MF 











a. Co ‘ P 
THROW #8. | Many Now Items Available: 


Permoflux Corp 


Phaostron Co 
| Philteo Corporation 
Precision Apparatus Co tne 


Progressive ‘‘Edu-Kits Ine 


RCA institutes, tne 
RCA Tube Div. (Radio Corporation of 


America) Back Cover 


Rad-Tel Tube Co a41 
I Radiart Corp 26 
Radio City Products Co tne 105 
Radio Craftemen Th 92, 93 


Ine e 


Here's the data you need 


to fix them FAST and r-i-g-h-t! 
Just look up the how-to-do-it data on that old radio RADIO SCHOOL DIRECTORY PAGE 143 


you want to fix! 





Four times out of 5, this giant, 31%-pound, 714-page Baltimore Technica al tnetitute 

Ghirardi RADIO TROUBLESHOOTER’S HANDBOOK 

gives exactly te information you need to fix it in a indianapolis 

jiffy Telle what i* likely to be causing the trouble Milwaukee Schoo 
shows how to fix it. No useless testing. No wasted 


time Handbook covers practically every radio receiver Valparaiso Technical Institute 
m | made by 202 manufacturers between 1925 and Western Television institute 

1942. Using it, even beginners can easily fix old sets T R A N S F O R M E R S 
information is lacking With a few simple repairs ; Power : Audio s Filament , Output 
most of these old sets can be made to operate perfectly | Radio Television Training Association Input - Flyback - All Types! 


for years to come Record Changer—Wire & Tape Parts Co 
THE ONLY GUIDE OF ITS KIND! os 116. 120, 138 the 
Cuts service time in half ! NEW 
Soe decane O @ be. tx GRAMER 
HALLDORSON 


edies over 4,800 models of old home, auto radios 3 Sangamo Electric Co 
ecord changer Airline, / vin Atwater . f Co 

DEFLECTION 
YOKE 


Belmont tosch, Brunswick arion, Crost Emerson nstruments Co 
Fada, G-E, Kolster, Matesti« Motorola hileo ‘ Labor 
A, Silvertone, Sparton, Stromberg and dezens Senctene 
Giives how-to-do-it data on SVRCIFIC jobe—NOT gen Stan-Burn Radio 
ral theory, Include hundreds of pages of invaluable ' & p 
ube and component data, service short cuts, et« ie Bie tronic . i ee <e Wale 
vente ectric roducts ne 
! 

ee TRY IT 10 DAYS . . . ot our riskt.... | “ FOR 

5S. RINEHART & CO., Ine Technical Appliance Corp 

on Ave. Mew York 16 Tele-Diagnosis Co FULL DETAILS 

ire TROUBLESHOOTER'S Terado 
HANDmOOK. ‘ 4 free if 1 decide Transamerica Electronics 
cep book, I ae the m » full price of ofr e 

SS ohn bs Oe te postene. Otherwise, 1 wilt co 144 Address: Dept. R. E. 
return i postpaid ‘and owe you nothing | te Wiectricat instrument Co 
Tung-Sol Electric Co 





which might otherwise be thrown away because service 





Included are common trouble symptoms and their 
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ADDRESS outentt punwennnniaian Ward Products Corp 


TRANSFORMER 
cIry, ZONE. STATE a ‘ Se” Teale. tae CORPORATION 


Outerde Preet | 2734 NM. PULASKI ROAD, CHICAGO 39, KLINOIS 
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HI-Fl AMPLIFIER KIT 


Wired read 


NEW AC & DRY BATTERY KIT 

106 WATT SEC PHOTOFLASH 
twe S20mee/ssev ste 
109W (Seeds. He 





ory 





Hutte a 

Sin--OOV (NG Hatter te 

Fiaeh Lamp Gun, Holder 
Me fhe - ag 3 I 


sa5mrD asov s aw: Sede 


16 med ah00VeC 66Ws Ol 
18 te 2.88Y GOWS 
wle ’ ! 
len) 


' fer 
bicelren! Fiash Handbook ckt 


FOTOFPLASH & svaoes 


Replace 


PA 1 
AMGLA 
; ’ 


LAMPS 


‘ for Loan ' 
Write for TAS" Fiash Tube Oeta 60c 


TRANSFORMERS 
au tsyv so eye Input tv. «4 
ca ew Rew ‘ 
mi Vor ' on " 3 
. sit ‘ 

L woe 5000 Vbe SMA 
300 voc 478 Oe. Full Wave 
6 4% ' ) 

Hypersil ¢ os 

2 fr $8.50 bey 00 

2600V 20M~A ’ e 2.5V/1.76A for 
te $7.08 

dima’ ‘ 

wre tal 


m4ig2 
se00ve tT t 5 O.SVCT/1LOA 
‘s7 os for $14.00 
ENT LAO 
? Ih, WNiM $i 08 
rave i 200mA nN ‘ ‘ \ $4 68 
770 oom V/SA, HVING HMSLD ty 
‘ ' , NH PAT ‘ $3.60 
S50ve ' asoma. ‘ 2A ‘ a | 4 
ia », ROA $4 50 $8.00 





| Write for “TABOGRAM” Bargain Sheet | 





SELSYNS-SYNCHROS 


x 
Iw up 
asiat 


PRECISION RESISTORS 
we "me = wi 


1% A 
SPECIAL Be 
10 of One Valu 
100 of One Vaiue 
10 Asst'd Values 
Write fer Comptete Lieti- 


SENSATIONAL OFFER 


$030 
S485 


y 
*Listed in Kiloeyeles 


NEW HI-Fi SPEAKERS 


wires 


He 


1201-4 4s os 


erlan to" Mi ti 
HI-FI Audio Componente 
Phono Cart di 
RPROGO? Du 
arxoge. « ' 
aPxnodi-r 
s 
saa 3 
* > s Back Gta 
Gf) $1460 
Tetrad 
etrad 
Tetrad 
(ae 
Replacements 
sion 4 
Ve 
Diamond ‘'Te 
Bool! | Xtal Cartridges Hi Out 


HI-Fl RECORDING TAPE 


Finest Tape 
Back Gid 


cision coaTto 4 of YT, 


Seid Twetve Lot 
Sinoly ° Special 


146 


$1.58 ea. 


elrABe 


Tuar's A Buy 


200-500 ep 

Crystal Mike 
Crystal Mike ree 
P20 the en cs I 
Navy Mike, Card 


3 
230 ro. v5v AUTOFORMERS 
TPAOSO Gow $2 3.56 
TPALOO/1L00W $4.00 ea200 200w 6 
TPA2S0 260W $6.75; TRPA300 300W 7.25 
S00W $4 25 


a K 
2000Watts /3KW $49 
100 Order Take 10% Disc 
POWER 


Kit Consists v4 Cully onere +4 


® 
yicten “Gonos 
™ All tor Onty 
oer your now! 
Order in Lots of 3; 


$1.9 
12 VoOuT/124 
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NEW VARIABLE 6 & 
DC POWER SUPPL 


‘ 
mt inte ttent 
duty Black crackle 


STORAGE BATTERIES 
Sv / s0an Willard plu 2V 
av '20aK wiVib & pee? 
6V GAH Batt. w 
Willard NT6 m2 iaVv. 


ipped in Bottles K.Exp. Only 


VARIABLE VOLTAGE XFMRS 
Superior —GR—STACO—UTC 


y i A 
0-270 +A a 
Six or more 10% discount 

METER BARGAINS 
maoc » Rad 


-— Serene 
@Oo-RBawure 


ee 


- MomTutY BARGAINS 


ndenser 


000 WVDK 


Pianetary Dr 
Brach MOCD4 > 
tso!. Traneforr 


Resistor & $2.00 


Ol CONDENSERS 
FRESH STOCK 


j8MPD/24 





866A KIT (2) 866A Tubes, Sockets & Transformers—S$4.98 
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ie 
PPOOOEH- OP 
Seaxvenveaenn 


W $1.25 
Write for Quantity Prices 


—PLPL LLLP LPP PPP PPP LPL 


KIT @ MICROSWITCHES 
Asst'd 4 for $1, 20 for $4 





PRECISION LAB 
POTENTIONMETERS 


re Wound, 20.000 
oO ‘ Dia 4 
halt $1.98 « $3.50 
MICROPOT ‘ i $5.49 
TAB" SPECIALS 
Biower Turbine Typ« crM, 2 
Px ! ‘ ' 
; if 
r ) $4.08 « 
$5 06 $15 
Moot Up Wire A i ‘ r pe 
‘ Se $1.98, 6 for $10 
Clame Lamp A ~ Bulb & Refl $1.59, 
$10 





4MFO/1200VDC or 1OMFD /600VDC ( , 2%...) Lots of 12 $1.50; Singly $1.79 





? IT’S "‘TAB’’ FOR TOOLS 

amous Soldering Suns 

TA $-4 Gur Ww 

TA 10 G +t rh) 

TA 0-4 100-150W 

TA O-6 21)-275W 

LENK GUN-The Kes 
Speedway Electric 

2005 14" Electric dr wit 

400) Electric dri 


New Swiss ‘"QUICKIE’ 


C= : os. Pi 


GTD 


Drills 
$14.25 
$29 95 


Wrench 


RUSTPROOF 
Brkproof 6 5 


Swedish Hand Saw 
FINEST SWEDISH STEEL 
jenuine Sandvick Grade 


$10.08 Be TAB's 


COMPONENT KITS 
Resistor 


Tube Sockets 
Ceramicon Cond 
Vit WW Res. | 
Rotary Sw : 
Knobs 10 


CIRCUIT BREAKERS 
‘ , A 


$i.os 
A 





@ Ist Quolit 
@ Hickock Mu } 


@ No Electrical or Mechanical Rejects @ 
ested 1 Yr. Gtd. @ Full RETMA Warranty @ 
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TUBE ORDERS ovan $20 
PAYMENT, PREP 
To Get This Deal 


were Bt 
aio TO You us 
Mention ‘RES When 
Ordering— 
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1.27 
1.59 
1.27 
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NEW “TABTRON” SEL 
ENIUM BRIDGE RECTI- 
FIERS DATED &GTD 


nfr wer Rectifiers 
Pre 


neformer has 


y 
ms fet am 4 


Wy “det bi i 


SDCF ACt Kipple 


THAT'S 


/BA/1% 


© Buy 
Dept. 4RES 


HEAVY DUTY BATTERY “FAST” 
Charger Rectifier 
inv os \ Fan 
Model R16. $10, 3 $27 
iY oN my Covled 
For 1avee i ¢ ‘ 
i or ¢ r 
Model CR30 $11; 3/830 
Convert Your 6V ‘'Fast'’ Char. 
te 12V/S0A as well as 6V 100A use 
Details and Rectifier. $22.00 ea.; 3 for $60 
ect 2/1A Hatt rm’ Cher $3.98 
BET 122A 6612V Hatt. TR Chur $7.98 


New Rectifier Chokes 


AR i2¢ 
O25" 20 
i ” sit Core 
CHOO3S TOA CO3SBHys OCO8GR 
Now Power Your Gov't Surplus 
ere and Tranemitters from The 
Power Pack or Dynamotor 
{ ‘ He 142 


82a¥ 


. 

$598 00 2 42 : 
$106.00; 23210 — 
Arne 


$1.9 
Ve pual primary 116 & 230V 6G0cy 
4/ THAT'S 
A 
BUY e 


111 LIBERTY STREET, NEW YORK 6, N.Y., U.S.A. 





Kee fler 
Meters 

inale “a 
Int Slee 


i Loa220v) ’ 
Stoc 


at SOAn 
2 ple 
T2ZBVIOOAt MIOOA 
T28V 100ACC! too Amp(l “ 


Low Priced Hi Current 
Basic Supplies 
{ 7 


New! 


Continuous 
Number 


e248 

828v SACC 
Vv 12a 

12acc 

24a 

8 24acc 

e28V 

B28V 

B28v 

e28Vv 


SOA 
sOACC 

26wv 
100ACC 100 Amo 


Money Back Guorantee (Cost of 
Mdse. Only) $5 Min. Order F.0.8 
N.Y.C. Add Shpg. Cherges or for 
C.0.D. 25% Dep. Tubes Gitd. vic 
R-Exp. onl Prices subject to 
Change Without Notice. Phone Rec 
tor 2-6245. CABLE: ‘TABPARTS 


NIC 


RADIO-ELECTR 








SIDNEY C. SILVER, Managing Editor, 
TECHNICIAN, CALDWELL-CLEMENTS, INC. 


says, ‘No service man will quarrel with the statement 


that properly designed, accurate test equipment is 


A must in the TV-Radio 
Repair Shop.” 


"An instrument of gor 
up service work and b¢ 
faults, on the other hand, | 
comprehended by the user 
relatively simple one, a 


Reprints of Mr. Silver's coms 
at no cost from your part 


Company, Bluffton, Ohio 


Don't let your profit suffer 
from obsolete 


if you test 3 tubes a day 


Faster, 
more accurate testi 
IMPROVED LEVER SWITCHING | 
@ach tube elt 
open and : 
price range 
GREATER METER SENSITIVITY 
wit! w cathod 
TV PICTURE TUBE TESTS 
adapt thout 
ILLUMINATED SPEED-ROLL CHART 
over 7/0 tubes ] t | “ 
MODEL 3413A SPECIAL CIRCUIT FEATURE 
provide correct v 
SHORT TEST f 
Switct 
BIG 6-INCH METER 
TESTS NEW 


RUE 


TRIPLETT ELECTRICAL INSTRUMENT CO 





ITY MICROFILMS 
ss wemer seer, § lable output 


from TV power supplies 


A : ARBOR MENS RI 


... USE RCA TUBES 
with built-in quality ! 


To meet the ever-increasing demand for higher 
currents in the low-voltage supplies of modern 
TV receivers, RCA is making available the new, 
outstanding 5U4-GB. This tube is a heavy-duty 
version of the top-quality RCA 5U4-G which is 
highly recommended for applications where the 
increased ratings of the 5U4-GB are not re- 
quired. The 5U4-GB features more plate area 
for better heat conduction, increased plate 
thickness for more uniform heat dissipation— 
and new button stem construction to reduce 
leakage and electrolysis. Result—a reserve oper- 
ating capability which assures you top perform- 


ance in high-current TV power supplies. 


Here's another example of hou 
RCA safeguards your servicing 
profits by “building-in” extra 


quality where you need it! 


SS MOL D777, 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES HARRISON, N.J. 


Ye I VY circuits dependabl ROA 





